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Disclaimer
Deloitte LLP (“Deloitte”) and HDR Inc. (“HDR”) have been retained by the City of
Kingston (“City”) to prepare a Final Business Plan (“Business Plan”) for the MRF
including a Procurement Options Analysis (“POA”) and a Return on Investment Analysis
(“ROI”).
The information included in the Business Plan is meant for the exclusive use of the City
to inform its decision on MRF process optimisation, and is not intended to be and should
not be used by any other person or entity. Deloitte will not assume any responsibility or
liability for losses incurred by the City, its management, or any other parties as a result
of the circulation, publication, reproduction or use of this Business Plan contrary to the
provisions of this paragraph.
Deloitte disclaims any responsibility or liability for any reliance that any person other
than the City may place on this Business Plan.
In preparing this Business Plan, Deloitte has relied upon information and material
provided by the City, HDR and other parties. Deloitte has not audited nor independently
verified any of the information contained herein. None of Deloitte, member firms of
Deloitte, nor any of their respective directors, officers, partners, employees, agents or
representatives make any representations or warranties as to the accuracy,
reasonableness or completeness of this information, nor shall any of them have any
liability for any representations, expressed or implied contained herein, or for any
omissions from the Business Plan or from any other written or oral communications
transmitted in connection with the Business Plan. The comments, calculations and
conclusions noted or referred to herein are based on information that has been made
available to Deloitte by the City and other parties.
The Business Plan is based on estimations and forecasts about future conditions of the
MRF that are subject to change. The estimations and forecasts may change based on
changes in underlying macroeconomic factors, legislative changes and other events at
a later date. As such, actual results may vary from those presented in this Report.
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Section 1

Executive Summary

The management of municipal solid waste has always been a matter of discourse, in
particular the management of materials designated under Ontario Regulation 101/94
and the Blue Box Program Plan (“BBPP”) as the cost of managing designated recyclables
is shared between municipalities and Producers. This discourse is amplified in the
current context, considering the recent legislative changes. In November 2016, the
Waste Diversion Act (“WDA”) was replaced by a new legislation, referred to as the
Waste-Free Ontario Act, 2016 (“WFOA”),which includes - Waste Diversion Transition
Act (“WDTA”) and the Resource Recovery and Circular Economy Act (“RRCEA”). The
primary objective of the new legislation is to move from the current concept of shared
responsibility1 of the BBPP to the concept of Extended Producer Responsibility (“EPR”)2
(for designated printed-paper and packaging “PPP” producers).
In light of the legislative changes and to align its recycling program with the
expectations and timelines of the WFOA (vision of diverting 65% of residential waste
from landfill by 20253), the City of Kingston (“City”) has been working towards
optimizing its Material Recovery Facility (“MRF”). However, even before the legislative
changes, the City had intended (and still intends) to play a larger role in the future
processing of recyclables within Eastern Ontario. In this context, back in December
2013, the Council approved a study that investigated the potential expansion of the
City’s MRF to a regional facility processing recyclables from municipalities in Eastern
Ontario. Subsequently, in 2015, HDR Inc. (“HDR”) conducted a detailed study about
potential expansion of the MRF and recommended expanding the existing facility into a
25,000 tonnes per year (“tpy”) dual stream facility.
Further, in December 2017, the City retained Deloitte LLP (“Deloitte”) and HDR to
prepare a final business plan (“Business Plan”) for the MRF including a Procurement
Options Analysis (“POA”). As stated above, the City has conducted various, studies,
investigations and reviews for expansion of the MRF with regards to the viability of
expanding the facility. Based on HDR’s 2015 study, a preferred design option for
expanding the MRF was selected; however, the City had not reviewed the best
procurement option to expand the facility. The POA results were to inform the City’s
decision on the best procurement option. However, considering the legislative changes,
that would alter the roles, responsibilities, and funding of the existing BBPP, the City
stalled its plans to expand the MRF and is now considering to continue operating it at
its current capacity. Additionally, the City now intends to explore if it would be

Shared Responsibility - Between Municipalities and PPP producers, wherein the producers were obligated to fund 50%
of the Blue Box Program costs
2
Extended Producer Responsibility (EPR) – Described as the comprehensive responsibility that Ontario producers,
importers and brand owners have to reduce the environmental impact of their products and packaging. Under the EPR
model, this responsibility, or Product Stewardship, extends across the entire product management lifecycle,
encompassing waste reduction, recovery, recycling and reuse.
3
The Corporation of the City of Kingston - website, https://www.cityofkingston.ca/resident/garbage-recycling,
subheading Garbage and Recycling, retrieved on August 22, 2018.
1
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worthwhile converting the MRF to a true dual stream facility4. With this background, the
City increased the scope of the Business Plan to include Return on Investment (“ROI”)
and payback period analysis (for capital investments) to determine if it would be
beneficial to operate the MRF in its current state or to convert it to a true dual stream
facility. The Business Plan thus provides the City with a consolidated document with
results of the POA and the ROI.
Summarised below are the results of the key components of the Business Plan. It should
be noted that the POA was conducted during the phase when the Province of Ontario
(“Province”) was developing the amended Blue Box Program Plan (“a-BBPP”).
However, based on the concerns raised by the stakeholders during consultation on the
draft a-BBPP, Stewardship Ontario (“SO”) and Resource Productivity and Recovery
Authority (“RPRA”) were not able to finalise the a-BBPP to be submitted to the then
Ministry of the Environment and Climate Change (“MOECC”), now known as the Ministry
of the Environment, Conservation and Parks (“MECP”). Considering the a-BBPP is still
a work in progress with no indication of revised timelines, the results of the POA have
not been revised. Further, the results of the ROI, informs the potential strategy of the
City for the interim period before the transition to full producer responsibility regime,
which is not expected to occur until after 2025 (considering the delay in finalisation of
a-BBPP and revised timelines). It should be noted that the WFOA Strategy, which acts
as a roadmap document for the WFOA specified that the transition of the Blue Box
Program would occur sometime in 2023. To date, there has been no indication if this
is likely to change.
1. Procurement Option Analysis
Following the recommendations of the HDR study to expand the MRF into a 25,000
tpy dual stream facility and the Continuous Improvement Fund’s (“CIF”) validation
review, the POA became a critical step towards the City’s decision-making for
shortlisting the preferred procurement options. On the qualitative analysis5, the
evaluation of the Procurement Options demonstrated that the PPP models – DesignBuild-Operate-Maintain
(“DBOM”),
Design-Build-Finance-Operate-Maintain
(“DBFOM”), and Divestiture options were best suited to meet the City’s objectives.
Additionally, the feedback from the Market Soundings confirmed that there was a
stronger interest from the private sector in participating in a potential DBOM
compared to a DBFOM. Since the nature of both options (PPP and divestiture) were
different, the recommendations of the POA were separated into two primary strategic
decisions for the City:

True Dual Stream facility – The existing MRF operates as ‘modified’ dual-stream process since glass and old corrugated
cardboard/containers (OCC) are separated at the curb and are not fed directly into the processing system. Conversion
into a true dual-stream system would entail accepting glass and OCC as part of the container and fiber streams,
respectively
5
Qualitative analysis - The qualitative criteria have been developed considering the City’s primary procurement
objectives, policy and strategic direction, the proclamation of the WFOA legislation, past experience with similar PPP
projects. In collaboration with the City’s team, broad Evaluation Criteria were developed in order to assess and rank
each of the Procurement Options on – Risk Transfer, Strategic Alignment, Legislative Impact, Cost and Schedule
Certainty, Private Sector Market Interest, Capacity and Expertise, Performance Security and Alignment of Construction,
Maintenance and Lifecycle Cost.
4
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 City intends to stay in the recyclable materials processing business and
undertake a MRF expansion: If the City intended to stay in the recyclable
material processing business and go ahead with undertaking an expansion of its
existing MRF, a DBOM procurement approach was recommended.
 City does not intend to undertake future processing of recyclable
material: If the City decided that it would not play a future role in processing of
recyclable materials within its defined catchment area, then a potential divestiture
of the existing MRF asset to a private sector operator was recommended.
It is important to note here that even if the City intends to remain in the recyclable
material processing business, it may not have a choice post implementation of the
new legislation. Transition to RRCEA and approval/implementation of a-BBPP (as an
interim step towards full producer responsibility regime) in its proposed structure,
will require the City to go through a bidding process to secure a contract for postcollection services with the producers. There is a risk of being unsuccessful in
securing such a contract. Even if the City chooses to continue to deliver collection
services under a-BBPP, or full extended producer responsibility regime under the
RRCEA, it may not continue to provide post-collection (i.e., recycling processing)
services under the Extended Producer Responsibility (“EPR”) system. In this
scenario, the City may choose to continue to provide processing services, but will no
longer be eligible for funding. The MRF may become a stranded asset. (The detailed
POA report is provided in Appendix C).
Following the POA analysis, the City continues to explore the option of MRF
optimisation until the a-BBPP is finalized (during the transition period6) or the
program is transition under the RRCEA. Given that the MRF is likely to continue to
operate under the existing BBPP for another 5 to 10 years until sometime between
2023 to 20287 when the program will transition to EPR, the existing facility would
require refurbishment to stay operational during this period (either in its current
state or as a dual stream facility). Additionally, there would be a requirement for
MRF building and equipment condition assessment to analyse and estimate the
capital cost required for MRF refurbishment/retrofitting/expansion (as the case may
be, to operate the MRF in its current state or as a dual stream facility). This would
further necessitate the ROI and payback period analysis to assess if there would be
any reasonable return on investment and payback for capital investments to be made
for MRF process optimisation.
2. Return on Investment and Payback Period Analysis
HDR conducted the building and equipment condition assessment and projected the
costs (capital and operating) for the MRF to operate – either in its current state
(“Status Quo”) or to be converted to true dual stream facility (“Dual Stream”).
Taking this as an input, Deloitte conducted the ROI analysis. The key highlights of
which are as summarized below:

6
7
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 The annual net cost for the City to operate the MRF over the forecast period8 for
the Status Quo scenario ranges from $0.17 million to $0.35 million, whereas for
the Dual Stream scenario it ranges from $0.39 million to $0.45 million (more than
twice for year 1 and substantially higher for year 10, as compared to Status Quo).
The net cost to operate the MRF is calculated taking into account the capital costs,
operating costs and the gross revenues. These are as presented in Table 1
Table 1 - Projected costs and revenues for the Status Quo and Dual Stream scenarios
(in $ million)
Scenarios

Capital Cost

Optional Capital
Cost9

Annual Operating
Cost (range)

Gross
Revenues

Status Quo

0.72

1.95

2.3 – 2.8

2.2 – 2.5

Dual Stream

1.82

Same as above

2.4 – 2.9

2.2 – 2.6

 The Net Present Value (“NPV”) of the total net cost (for the forecast period) to
operate the MRF as Status Quo is $1.9 million and for the Dual Stream scenario it
is $3.4 million (calculated after adding the Blue Box Program funding10).
 Considering the net revenues from MRF operations in either of the scenarios are
negative (reflecting net cost), the ROI that is a function of net revenues/capital
investment is a negative figure, reflecting no return from investment during the
forecast period for either of the scenarios.
 The City would require additional tonnage to cover the annual net cost
requirement. For Status Quo, the tonnage requirement would be around 1,596
tpy (on an average, ranging from 962 tpy in year 1 to 2,422 tpy in year 10). For
Dual Stream, the annual average tonnage requirement would be around 2,595
tpy (ranging from 2,456 tpy in year 1 to 2,896 tpy in year 10). This is more than
2 times the requirement for Status Quo in year 1 and approximately 1.5 times
over the 10-year period.
 It should be noted that there might be a payback during the forecast period if the
City is able to source additional tonnage to operate the facility at 95-100%
capacity. However, this may also entail some additional operating costs.
 The per tonne (on an average for forecast period) analysis of the key indicators is
as shown in Table 2, reflecting high values for gross cost/tonne and net cost/tonne
for the Dual Stream scenario.

Forecast period – The 10 year period from 2019-2028
Optional capital costs – Certain costs were identified as optional by HDR in consultation with the City. These would be
the same, irrespective of the scenario under consideration.
10
Blue Box Program Funding - The funding received by the Municipality (in the context of this report, received by the
City), under the Blue Box Program Plan.
8
9

9
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Table 2 - Per tonne analysis - Status Quo and Dual Stream scenario
Key indicators

Status Quo

Dual Stream

(average for
forecast period in
$/tonne)

(average for forecast period in
$/tonne)

Gross cost/tonne

248

257

Revenue/tonne

162

159

Net cost/tonne (excluding Blue Box
Program Funding)

86

98

Net cost/tonne (including Blue Box
Program Funding)

22

36

 Based on the above financial considerations, it does not appear beneficial for the
City to convert its MRF to operate as a Dual Stream facility, indicating the MRF to
be operated as Status Quo. However, there are certain non-financial factors that
may be considered by the City to evaluate potential benefits of converting the
facility to operate as a dual stream facility:
‒ As a long-term investment with benefits beyond the forecast period, the City
may play a larger role in the circular economy if the MRF is converted to Dual
Stream. The City is more likely to be able to attract Producers to use their
facility for processing under the new legislative scenario (also considering the
fact that, the producers would be contributing towards the capital expenditure
through Blue Box Program Funding). In addition, following a retrofit to a dual
stream, the City is more likely to be able to attract the required additional
tonnage and secure service agreements with other municipalities or institutions
as the dual stream facility fosters additional compatibility with many other
recycling programs.
‒ There is potential for the City to lower operating costs (though the staff
requirement would be same as projected for dual stream, however there is a
possibility of reducing the shift hours from 12 to 8, thereby reducing the labour
cost by 1/3) and improve its collection system (as explained below).
‒ Dual stream process will allow the City to collect the recyclables on a weekly
basis for both blue and grey box. This will provide the City with potential for
greater recycling diversion rate provided the users (residents) are able to place
all recyclables on a weekly basis for collection. A dual stream system provides
a greater level of service to residents by collecting both boxes on a more
frequent basis. Best practice to increase waste diversion rate, send less
recyclables to landfill and increase participation in the program is to offer
weekly collection of all accepted recyclables. Based on results from the annual
residential waste composition audits, it is understood that some residents may
be throwing recyclables in the garbage due to lack of storage and the ability to
10
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“hang on to” recyclables for 2 weeks to follow the alternating schedule 11. The
recyclables typically placed in the garbage are blue box accepted recyclables.
It is expected that the federal government will be placing stricter laws in place
for plastics to landfill in the future. The City should be considering alignment
with potential upcoming plastic bans and regulations.
‒ Dual stream process shall also provide the residents of the City with an
integrated waste management system with ease/convenience of placing all
their waste at the curb on a weekly basis. This would reduce confusion
regarding alternating collection schedules, less recyclable waste rejected at
curbside and an increased level of service for residents.

11

Based on the information received from the City

11
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Section 2
Section 2.1

Overview and
Background

Project overview and background

On average, the per capita waste generation in the Province of Ontario (“Province”) is
over 850 kilograms annually12, of which, only about 25% is recycled, the rest
(approximately over 8 million tonnes)12 going to landfill. In this context and working
towards the vision of zero waste, the Province passed a new legislation in November
2016, referred to as the WFOA. Subsequently, in February 2017, the Province released
the strategy for Waste-Free Ontario: Building the Circular Economy. The primary
outcome of the new legislation is to move from the current shared responsibility
(between municipalities and PPP producers) of the BBPP for designated printed paper
and packaging (PPP – materials going into blue and grey box) to full producer
responsibility (PPP producers). (A detailed analysis of the existing and proposed
legislation is presented in Section 2.9 of this report).
In order to align its recycling program with the expectations and timelines of the WFOA
and with the vision of diverting 65% of residential waste from landfill by 202513, the
City has been working towards optimizing its MRF. The City’s Solid Waste department
has been looking to expand and optimize its MRF for the past several years (even prior
to the release of WFOA) with an option to transform it into a regional facility. The City
has conducted various studies, investigations and reviews to confirm the economic and
technical viability of the expansion (The summary of each of these has been presented
in Section 2.3 and Section 2.4 of this report).
Recent information shared by Stewardship Ontario (“SO”) suggested that it would prefer
a model to establish a limited number of MRF’s in the Province with the use of transfer
stations to deliver post-collection services. Therefore, it is likely that the City’s MRF may
have a role as a transfer station in a future full producer responsibility model. However,
it is also imperative to note that in this model, SO will define the new catchment areas
following consultation with municipalities to understand how they will manage their
existing contracts and assets upon transition. Post transition, the City will not get the
first choice to provide post-collection services and will be required to bid for the same
(likely through SO’s Request for Expression of Interest (“REOI”)). In light of these
legislative changes, there is a possibility that the MRF facility may become a stranded
asset and the City wants to identify mechanisms to avoid this risk, while continuing to
meet its current regulatory obligations as efficiently as possible.

Strategy for a Waste – Free Ontario: Building the Circular Economy – Minister’s message – webpage https://www.ontario.ca/page/strategy-waste-free-ontario-building-circular-economy, retrieved on August 22, 2018
13
The Corporation of the City of Kingston - website, https://www.cityofkingston.ca/resident/garbage-recycling,
subheading Garbage and Recycling, retrieved on August 22, 2018.
12
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However, as of the date of this report, work related to amending the Blue Box Program
Plan is work in progress, as the amended plan was not submitted to the MECP and the
City is evaluating the option to optimise the existing facility to continue to operate for
at least the next 5-10 years (and potentially beyond) providing a recycling processing
facility until the transition to full producer responsibility sometime between 2023 and
2028.
This Business Plan document for the City’s MRF expansion is a step further to the series
of studies and research conducted earlier. The purpose of the Business Plan is to provide
the City with information on the next steps that may be undertaken at the City’s MRF
to align it with the new legislation and vision. The report looks into optimising the MRF
to a true dual steam facility to achieve City’s short-term goals (as identified in the Report
to Environment, Infrastructure and Transportation Policies Committee, May 2018)14.

Section 2.2

Genesis and timelines

The City intends to play a larger role in the future processing of recyclables within
Eastern Ontario. In this context, back in December 2013, the Council approved a study
that investigated the potential expansion of the City’s MRF to a regional facility
processing recyclables from municipalities in the Eastern Ontario Region. Subsequently,
in 2015, HDR conducted a detailed study about potential expansion of the MRF and
recommended expanding the existing facility into a 25,000 tpy dual stream facility.
Since then, the City continued to evaluate the potential of upgrading the MRF to a true
dual stream 25,000 tpy facility. However, post completion of the HDR study, the
Province announced changes to the existing legislation that would alter the roles,
responsibilities, and funding of the existing BBPP. The new legislation requires producers
to assume full responsibility for recovering resources and reducing waste associated
with their products and packaging, i.e. 100% cost to be borne by the producer of the
recyclables products. This is in contrast to the precedent legislation still operating under
the Waste Diversion Transition Act (WDTA), referred to as the ‘shared responsibility
regime’ wherein the producers are required to fund 50% of the blue box program costs.
Considering this, the City stalled its plans to expand the MRF to 25,000 tpy facility and
is evaluating continuing to operate it with current capacities. However, the City still
plans to explore if it would be worthwhile converting to a true dual stream facility to
meet short term goals and build a robust integrated waste management plan. The key
milestones, as well as for the proposed transition, have been identified and presented
in Figure 1
.

City of Kingston, Report to Environment, Infrastructure and Transportation Policies Committee, Report Number EITP
– 18 – 006, dated May 8, 2018.
14

13

City of Kingston Business Plan | Overview and Background

Figure 1 - Summary of key milestones as originally proposed*
*

Note: - The a-BBPP is still work in progress. The table below shows timelines presented in the original schedule, which required SO to subm it
the a-BBPP by Feb-18 to the MOECC (now known as MECP). However, this was not achieved. At the moment, it is uncertain if the transition will
happen as per the originally proposed timelines, or there is likely to be a delay. The table below is representative, just as an example of the
process or timelines presented in the a-BBPP, which may not be revelent in the future.

14
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Section 2.3

Summary of existing studies and key takeaways

1. Study – Optimization of the Blue Box Material Processing System in Ontario,
2012
The Municipal Industry Program Committee (“MIPC”) commissioned a study in 2012
that was undertaken by StewardEdge Inc. (now known as Reclay StewardEdge) and
Resource Recycling Systems15. The objectives of the study were to produce a model
that will – Reflect a cost-effective, efficient and successful recovery system for
packaging and printed paper in Ontario; and inform decision making targeted at
achieving best practice in provincially optimized Blue Box materials transfer &
processing network. The overall scope of the study was to model an optimized
system of Material Recovery Facilities and Transfer Stations to handle a standard
suite of materials province-wide. In addition, it was also to compare that with
existing public/private infrastructure and its condition thereby identifying gaps in the
existing infrastructure and developing options to guide the transition to an optimised
system.
Key takeaways of the study - The study suggested working on a Hub and Spoke
model with Hub MRF’s and Spoke transfer stations in the Province. The study divided
the Province into four regions. The City of Kingston formed part of Eastern Ontario
Region. Ottawa was identified as an ideal location for a regional MRF facility with
three large and two medium transfer stations within the region. In this case, Kingston
would function as a transfer station. Various alternatives were presented for this
option. Option 1 identified Kingston to have a regional MRF facility.
2. Study – Kingston Regional MRF Study, 2015
HDR conducted the study through a joint agreement with the City and CIF. The
objectives of the study were to assess the potential of expanding the City’s MRF to
a Regional facility providing processing services to municipalities in Eastern Ontario
Region and to gauge the financial implications of expanding the existing facility to
optimise the usage while evaluating various options for expansion.
Key takeaways of the study – HDR conducted a detailed review of the MIPC study
and an independent technical viability for expansion of the existing MRF. After an
extensive review of the facility, following four options were considered:





A
A
A
A

15,000
15,000
25,000
25,000

tpy
tpy
tpy
tpy

Single stream MRF
Dual stream MRF
Single stream MRF
Dual stream MRF

The study indicated that the preferred option was to convert the facility to a 25,000
tpy dual stream MRF if sufficient tonnage is committed (Based on the tonnage
CIF – Continuous Improvement Fund website - http://thecif.ca/mipc-blue-box-mrf-optimization-study/, data retrieved
on August 23, 2018
15

15
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availability for processing at the MRF and analyzing the cost/tonne for processing
the recyclable waste under each of the listed options). The study also indicated that
if the above option were to be considered, the expansion of the facility would require
modifications to the existing facility with a capital investment of approximately $7.2
million (per 2015 cost assumptions).
3. Study – City of Kingston Regional Material Recovery Facility Validation
Review, 2017
CIF engaged Mr. Shaun Spalding to conduct the study. The objectives of the study
were to assess and verify if the City’s MRF could serve as a cost competitive facility
within an area of 100 km of Kingston in Eastern Ontario; to verify the information
gathered during the HDR study to support 25,000 tpy regional MRF and to confirm
the capital upgrades proposed in the HDR study.
Key takeaways of the study – The study concluded that there might be shortfall
of tonnage for a 25,000 tpy regional facility at Kingston. In this scenario, the City
would require additional tonnage from outside the catchment area and/or from the
Industrial, Commercial and Institutional sector (“IC&I”). Further, the study
highlighted that the City could attract the municipal recycling tonnage (within the
identified 100km catchment area) by reducing its net operating costs. The study also
touched upon other options (though not in detail) to mitigate the risk of not being
able to secure adequate tonnage and/or reduce the net operating costs by:
upgrading the MRF to 25,000 tpy facility but leasing a portion of its capacity to a
private sector operator; upgrading to 15,000 tpy with/without becoming a regional
MRF; and/or converting the MRF to a transfer facility.
The study noted that the introduction of new legislation posed further challenges to
the expansion program – both financially and operationally. The transition to full
producer responsibility could lead to a situation where the producers may not
contract with the City for processing material on their behalf and there may be a real
risk that City is not able to attract the required tonnage to develop a cost competitive
facility, making the MRF a “stranded asset” with limited resale value. However, it
specified that any decision regarding the MRF expansion be based on the following
parameters: Best suits the City’s interest, risk tolerance and, impact of the changing
legislative landscape.

Section 2.4

Summary
of Procurement
recommendations

Option

Analysis

and

In December of 2017, the City selected Deloitte & HDR to prepare a Business Plan
including Procurement Option Analysis for MRF expansion. Following the
recommendations of the HDR study to expand the MRF into a 25,000 tpy dual stream
facility and the CIF’s validation review, the POA was seen by the City as a critical step
in shortlisting the preferred procurement options.
The options considered in the analysis were:
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1. Public sector Comparator model (Design Build Bid or “DBB”));
2. Public-private partnership (“PPP”) model where the City collaborates with the
private sector; and
3. An option to divest the asset.
Deloitte based its recommendations for the POA on three parameters:
1. Qualitative analysis;
2. Quantitative analysis; and
3. Market sounding.
For the qualitative analysis, each of the above options were evaluated against a list of
qualitative factors based on the City’s procurement objectives:
1.
2.
3.
4.
5.
6.
7.

Risk transfer;
Strategic alignment;
Legislative impact;
Cost and schedule certainty;
Private sector market interest, capacity and expertise;
Performance security; and
Alignment of construction, maintenance and lifecycle costs.

The qualitative analysis of the Procurement Options demonstrated that the PPP models
– DBOM, DBFOM, and Divestiture options were best suited to meet the City’s objectives.
These options scored higher than the other options under consideration on the above
listed factors, and hence were short-listed for further analysis.
A quantitative analysis of the short-listed options was then undertaken. The objective
was to determine the option that provided the highest Value for Money (“VFM”) to the
City compared to a DBB option. The VFM assessment quantifies and compares the risks
retained by the public sector under the traditional method of procurement (DBB, also
referred to as the Public Sector Comparator), to the proposed PPP models (DBOM and
DBFOM. The analysis showed that the DBOM procurement option provides the City with
a higher value for money compared to the DBFOM option (The DBOM and DBFOM
Procurement Options provide robust VFM due to risk transfer primarily during the
construction and operations & maintenance phases of the Project. The transfer of risks
to a private sector counterparty that has experience and expertise in construction,
operations, and management of such MRFs is expected to result in VFM savings). The
incremental private sector financing costs from undertaking the DBFOM option lead to
a lower VFM in comparison the DBOM option. It is pertinent to note that the risk retained
by the City was also lower under the DBOM model compared to the DBFOM option. The
quantitative assessment also provided a preliminary valuation of the City’s existing MRF,
if the City intends to undertake a Divestiture option in the future. It is difficult to
compare the value to the City between the Divestiture and the DBOM and DBFOM
options for expansion due to the fundamentally different nature of the Options. Hence,
the Divestiture attempted to obtain a current estimated value of the existing MRF asset
for a potential sale, whereas the VFM under the DBOM and DBFOM options provided the
value to the City from undertaking an expansion compared to a DBB option.
17
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The feedback from the Market Soundings confirmed that there was a stronger interest
from the private sector in participating in a potential DBOM compared to a DBFOM. This
was mainly due to the relatively small size of the project and the excessive financing
cost that the DBFOM would entail. However, participants raised concerns regarding
surety of securing additional tonnage at the facility on expansion, especially post
implementation of the new legislation. The interest in the Divestiture option was also
dependant on the outcome of the legislation, as the role of the facility in the new
legislative landscape was yet to be understood.
Since the nature of both options (PPP and divestiture) was different, the
recommendations of the POA were separated into two primary strategic decisions for
the City:
1. City intends to stay in the recyclable materials processing business and
undertake a MRF expansion: If the City intended to stay in the recyclable material
processing business and go ahead with undertaking an expansion of its existing MRF,
a DBOM procurement approach was recommended.
2. City does not intend to undertake future processing of recyclable material:
If the City decided that it would not play a future role in processing of recyclable
materials within its defined catchment area, then a potential divestiture of the
existing MRF asset to a private sector operator was recommended.
It is also important to note here that even if the City intends to remain in the recyclable
material processing business, it may not have a choice post implementation of the new
legislation. Transition to RRCEA and/or approval of a-BBPP (as an interim step towards
full producer responsibility regime), will require the City to go through a bidding process
to secure a contract for processing with the producers. There is a risk of being
unsuccessful in securing such a contract. Even if the City is successful in the bidding
process, it may not continue to provide post-collection services under the EPR system.
In this scenario, the City loses the right to process recyclable material and the MRF may
become a stranded asset. (The detailed POA report has been presented at Appendix C).
Following the CIF’s report and POA analysis, Council approved staff to continue exploring
the option of MRF optimisation until the a-BBPP is finalized. Given that the MRF will
continue to operate for at least the next 5 to 10 years, the existing facility requires
refurbishment to stay operational and the Council has approved a budget of $3.25
million towards the same.

Section 2.5

Need for Business Plan

In light of the new legislation (i.e. Waste-Free Ontario Act, Resource Recovery and
Circular Economy Act and the Waste Diversion Transition Act) intended towards circular
economy for the Province, as well as uncertainty around finalisation of a-BBPP by SO
and RPRA, it is difficult to predict the level of municipal responsibility for recycling,
collection, and diversion of designated PPP. Because of the uncertainties, the City plans
to explore and assess strategies for optimising the MRF in the short-term. Hence, the
need for a Business Plan that would be a comprehensive document for the City to refer
for its decision regarding optimizing the City’s MRF.
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The Business Plan provides the City with information regarding operating the MRF under
two scenarios –
1. Continuing processing operations with the facility in its current configuration “Status Quo”
2. Optimization to a true dual-stream system – “Dual Steam” (without expanding the
capacity to 25,000 tpy)
The study considers these two scenarios over a 10-year forecast period (i.e. 2019
through 2028) and consists of the following six tasks:
1. Review the City’s current operating and capital costs (Status Quo scenario) and
prepare an update to the cost projections developed as part of the 2015 HDR Study.
2. Undertake an update to the 2015 facility and equipment condition assessment and
operational review to understand what other upgrades/replacement or retrofits are
needed.
3. Develop a design concept for the proposed system optimization to a Dual Stream
system.
4. Develop capital and operating cost projections for both scenarios (i.e. Status Quo,
and conversion to dual-stream based on the conceptual design developed) for the
10-year forecast period.
5. Conduct a ROI analysis on the scenarios under consideration; including modeling the
City’s Status Quo scenario and determining the potential cost savings from true Dual
Stream facility system optimization.
6. Complete/Update drafting of the City’s Business Plan document - The Business Plan
document contains the previously completed POA Report and analysis of City’s shortterm goals to provide the City with one master report to use for determining its next
steps for the MRF.
All of these bundled together in the Business Plan provides the City with the information
required for a ‘Go/No Go’ expansion/optimisation decision, ownership and operational
planning for the MRF.

Section 2.6
Section 2.6.1

Project Vision, Mission and Value
Vision

Ontario’s new vision is that “waste is seen as a resource that can be recovered, reused
and reintegrated to achieve a circular economy”. The City of Kingston aligns with this
vision.
Section 2.6.2

Mission and value

The Province targets a diversion rate of 30% by 2020, 50% by 2030 and 80% by 2050.
The goals are two-fold – (i) achieve a zero waste Ontario, and (ii) zero greenhouse gas
emissions from the waste sector.
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The City aims to divert 65% of residential waste by 2025, which is higher than the
Provincial target.

Section 2.7

Project location and catchment area

The Kingston Area Recycling Centre (“KARC”) is located at 196 Lappan's Lane, Kingston.
The MRF was first constructed in 1989 with multiple expansions since then. The MRF
site is approximately 16,317 m2, with building occupying approximately 2700 m2.
Figure 2 - Location of Kingston Area Recycling Centre

Various diversion programs are operated at KARC, including the City’s MRF and public
drop off depots for recyclables, household hazardous waste, and leaf and yard waste.
The KARC also hosts the main administration office for the solid waste department of
the City. The MRF processes materials from waste generated by the City of Kingston,
South Frontenac, Loyalist Township and limited tonnage from the IC&I sector. South
Frontenac and Loyalist Township are situated within 80.5 km of the facility.
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The City provides collection services to approximately 45,000 single-family households
and 8,500 multi-family households16, however it does not provide a curbside collection
service to the IC&I sector who may drop off recyclables at the KARC.
As per 2016 tonnage, 79.3% of the total Figure 3 - % share of tonnage received at the
materials received at the MRF was from City's MRF
waste generated in the City of Kingston.
The % share of other municipalities is shown
in Figure 3.
The quantities processed at the MRF in 2016
and 2017 were around 10,477 tonnes and
10,472 respectively.

Section 2.8
Section 2.8.1

Existing organizational and operational structure
Organization structure

The MRF is owned by the City of Kingston and operations are outsourced to the private
sector. Recently, the City awarded a contract to Emterra Environmental to operate the
facility for a period of 33 months starting October 2018 until July 1, 2021 with an option
to extend annually until June 2025. Prior to this, the contract to operate the facility was
with Waste Connections Canada (formerly known as Progressive Waste Solutions) who
had been operating the facility since 2014.
The operating company is responsible for the MRFs operations, including but not limited
to managing the tipping floors, sorting recyclables into the prescribed commodities for
market, baling recyclables, storing recyclables and loading recyclables for market. The
City owns the property, building and equipment, with the exception of two to three
pieces of rolling stock that are owned by Emterra Environmental. The City is responsible
for all equipment repairs, maintenance, upgrades and replacements.
The City retains all revenue generated from sale of recyclables, and pays a fee to the
operator based on the contractual agreement on a per tonne processed basis.
The list of items accepted under the City’s waste collection program is shown in Table
3.

In collaboration with a private player, City of Kingston Report to the Environment, Infrastructure, and Transportation
Policies Committee (Report No. EITP-17-009), Waste Free Ontario Act Update, May 9 2017.
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Table 3 - List of items accepted under City's waste collection program
Blue Box

Grey Box

Metal food and beverage
containers

Paper products

Green Bin

Garbage*

Newspapers & magazines

Food waste, including
dairy products

White Styrofoam

Cardboard, Boxboard

Paper plates

Gift wrap and
greeting cards

Plastic bottles, jars, tubs,
lids

Milk and juice cartons

Yard waste

Toys

Glass food and beverage
bottle and jars

Coffee cups

Juice boxes

Colored Styrofoam

Meat packaging

Plastic bags and plastic
film

*Garbage cannot be reused, recycled or composted.

Section 2.8.2

Operational structure

The MRF utilizes what is referred to as a “modified” dual stream processing system (i.e.
fibre materials and containers are sorted separately, and glass and cardboard are source
separated at the curb and MRF) that sorts and processes recyclable materials to be sold
for further processing. The collected glass containers are stored in an outside bunker,
cleaned of contaminants, and shipped when sufficient quantities have been received.
Cardboard is unloaded onto a separate tipping floor inside the MRF and conveyed directly
into the baler. The MRF also manages accepted recyclables delivered by the IC&I sector.
Currently, the MRF has a capacity to process up to 15,000 tpy of materials. On average
(2009-2016), 11,200 tpy of recyclables were delivered to the MRF, while 10,500 tpy
were marketed/shipped from the MRF. Around 10,478 tonnes of material was processed
at the MRF in 2017. The blended operating cost/tonne for processing the materials was
$179/tonne per 2017 actual costs.

Section 2.9
Section 2.9.1

Legislation
Former legislation

WDA, 2002, governed the waste management in the Province until 2016 when new
legislation came into force. Waste Diversion Ontario (“WDO”) was the oversight
authority appointed under the WDA responsible for developing, implementing and
operating the waste diversion programs. Various waste diversion programs were
established as part of the WDA including blue box materials, household hazardous
waste, electronics and tires.
As part of the WDA, Industry Funding Organizations (“IFOs”) were created to
implement those diversion programs. Producers of the designated materials were
required to make payments to the IFOs and the IFOs would distribute the funds to
municipalities and other service providers to cover, or partially cover the costs of
operating (collection, processing, transportation, etc.) the programs. This was referred
to as a shared responsibility regime, wherein the producers and municipalities shared
22
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the cost of the program. Under the WDA, Figure 4 - Circular Economy
producers were required to fund 50% of the
blue box program costs.
Despite the Act being implemented for over a
decade, the waste diversion targets for the
province (as set out in the Act) were not
achieved, as only a handful of materials were
mandated to be treated/recycled and the
majority were left out. To overcome the
challenges faced under this Act and develop a
framework to divert more waste from the
landfill, The Waste Free Ontario Act was
enacted in 2016.
Section 2.9.2

Current legislation

In
November
2015,
the
Ministry
of
Environment and Climate Change (“MOECC”) introduced a new legislative framework
for managing waste in Ontario, the Waste Free Ontario Act. The WFOA was announced
in November 2016 and was accompanied by the Strategy for a Waste Free Ontario:
Building the Circular Economy, the final version of which was released in February 2017
(the “Strategy”).
The WFOA comprises two components:
1. Resource Recovery and Circular Economy Act (RRCEA): The RRCEA identifies
the provincial interest in resource recovery and waste reduction while establishing
an outcome-based regime, which would require producers to take full responsibility
for recovering resources and reducing waste associated with their products and
packaging. Key components of the RRCEA include:
 The current stewardship programs (e.g., Blue Box, Electronics, Tires, Municipal
Hazardous and Special Waste (“MHSW”)) will be transitioned to a full producer
responsibility approach.
 The Province will set outcomes/targets for existing and new diversion programs.
 The producers (and other ‘responsible persons’ such as product brand owners and
first importers), will bear full responsibility, both financially and physically, for
meeting goals i.e. recovering resources and reducing waste associated with their
products and packaging.
 Municipalities may, under contract, become service providers to assist producers
in fulfilling their obligations; however, municipalities would have to negotiate a
fair price for these services.
 There is currently no legislative role for municipalities in the new legislation.
2. Waste Diversion Transition Act (WDTA): The WDTA has replaced the previous
Waste Diversion Act, 2002, with the objective of providing for smooth transition of
the existing waste diversion programs to the new producer responsibility regime and
23
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ultimately winding-up the existing waste diversion programs as well as the industry
funding organizations that operate them. Of particular interest to this project is how
the existing BBPP will transition to either an interim step to realize full cost recovery
or full individual producer responsibility. The proposed approach for transition for
the existing BBPP includes17:
 Ensure seamless transition of collection of recyclable materials and management
responsibilities such that residents are not inconvenienced and more materials can
be collected.
 Avoid an abrupt cost shift to full producer responsibility and the resulting
operational uncertainty of transitioning the entire Province at once.
 Provide multiple options for transition, depending upon expiry of recycling
contracts, and avoiding abrupt termination and resulting penalties.
 Provide choices for municipalities and First Nations communities in the provision
of services as they may choose to continue to provide collection services and bid
on processing services. As an alternative, the municipalities or First Nations
communities may look to divest their current assets and hand over responsibilities
to Stewardship Ontario.
To enhance oversight within this new EPR regime, the Province replaced the pre-existing
WDO with new Resource Productivity and Recovery Authority (“RPRA”). The RPRA will
be responsible for overseeing the producers’ performance and the operation of existing
waste diversion programs as they transition to the new producer responsibility regime.
Subsequent to announcement of the WFOA and release of the Strategy, in August 2017,
the Minister (MOECC) directed the RRPA and SO to prepare a draft a-BBPP by February
2018 for submission to the Minister. As of date of our report, the proposal to amend the
BBPP remains a work-in-progress and continues to be assessed against the stakeholder
feedback received during Phases 1 and 2 of the consultation process.

Developing a Proposal for an Amended Blue Box Program: Consultation with Stewards, Stewardship Ontario, October
25, 2017.
17
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Section 3

Section 3.1

Technical Feasibility
and Project
Development

Overview of the City’s existing facility

With an area of 1,161 m2, the MRF was constructed in 1989. Since then, the MRF has
undergone various expansions to currently measure approximately 2,700m2 (housed in
a total site area of 1.63 hectares).
The MRF processed 10,478 tonnes of material in 2017, comprising of 7,698 tonnes of
fibre, 1,856 tonnes of containers, and 924 tonnes Figure 5 - Tonnage processed at the
of glass18.
MRF in 2017 - Category wise
Currently, the MRF operates as a “modified” dual
stream facility with an exception for glass (sorts
fibre materials and containers to be sold for further
processing). Glass is sorted at the curbside and is
tipped outside the MRF building and stored in a
bunker. Similarly, cardboard is unloaded onto a
designated floor.

Glass
8.8%

Container
17.7%
Fibre

To assess the possibility and viability of converting
the facility into a true Dual Stream facility, a
physical condition assessment was conducted by
HDR in July 2018.

73.5%

The details on the condition of the MRF building and
equipment are provided in the subsequent section.

Section 3.2

Details and discussion on City’s current MRF building and
equipment condition and recommendations

The assessment completed by HDR of the existing condition of City’s MRF, including the
building, equipment and recycling process, suggested modifications/retrofits were
required for both the scenarios under consideration for the Business Plan – Status Quo
and Dual Stream. However, the extent of the modifications/retrofit may vary with the
option under consideration. Further details are provided below:

18

Source – City of Kingston
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Section 3.2.1

Building

The assessment focused on determining the potential capital investment required to
continue Status Quo operations for 10 years or alternatively, transform the facility into
a true dual-stream system to be operated for the same duration.
The earlier study conducted by HDR (in 2014-15) established the physical condition of
the building, and modifications required, if any, to convert the MRF into a true dual
stream facility. It was concluded then, that the building appeared to be in good
general condition with the exception of specific deficiencies19. This was re-confirmed
during the field visit in July 2018, wherein HDR found that the current condition of
building was similar to the condition observed in 2014-15 and with regular
maintenance, the building would be able to provide adequate service for the proposed
10-year forecast period. HDR also believes that the conversion of the MRF into a dualstream system could be achieved without significant modifications to the existing
building envelope20. However, some building improvements are required to ensure the
building continues to be suitable for operations over the forecast period of 10 years
and for potential future uses following the 10-year forecast period.
HDR’s recommendations for building envelope are presented below. HDR also noted
that the below mentioned repairs are warranted if the City choses either of the options
- Status Quo scenario or Dual Stream scenario (The details of the building conditions
and observations are presented in Technical Memo placed at Appendix D).
1. Additional structural inspections should be conducted in the near future for those
areas that were obstructed or could not otherwise be viewed during HDR’s 2018
visit. (It is to be noted that during the 2018 visit, the HDR field team was not able
to review certain areas in detail as significant areas of the floor and walls were
blocked by stored materials and thus the assessment of the visible areas was used
as an indicator for the non-visible areas).
2. A detailed inspection of the roof should be conducted to determine and prioritize
repair areas.
3. An air quality evaluation should be carried out within the picking rooms to determine
if the observed deposits surrounding the ventilation system are solely dust, or if
other substance such as mould is present around HVAC vents and whether this poses
any health and safety concern for workers.
4. A review of equipment and worker safety should be conducted. It is noted that the
conveyor system is not equipped with an emergency stop system, which is
considered an industry best practice. Similar facilities are often equipped with button
or pull cord systems to interrupt the power supply in case of emergency. HDR
understands that the future operations contractor (Emterra) is proposing more
workers than the present contract, as well as an increased hourly throughput to
allow for fewer operating hours. This increase in activity and conveyor speed may
increase the risk of worker injury.

19
20

Noted in Section 2.2.2.2 – Appendix B of HDR Report, 2015
The details of the inspection are provided in Technical Memo presented at Appendix B
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5. Roof repairs should be carried out on an as-required basis to prevent any significant
water entry into the building. Roof insulation and the associated vapour barrier
systems should be replaced as required.
6. Cross bracing should be replaced between exterior columns, which has come lose or
has been damaged.
7. Additional protection should be added to the steel columns to prevent further
damage from moving equipment impacts. It is recommended that this consist of
concrete encasement of the columns in all areas where impact is possible.
8. Although from the areas observed, the building floors were in good condition,
detailed inspection of the tipping floor areas should be conducted once the material
has been removed from the surface. Any areas where significant wear or visible
cracking has occurred should be rehabilitated as needed.
Section 3.2.2

Equipment

Based on the observations made during the field visit of July 2018, it was determined
that the existing equipment was in reasonable working condition and the City was
making the necessary repairs as and when required. Similar to the building facility, the
equipment was found to be able to provide adequate service during the 10-year forecast
period with the assumption that the equipment would be well maintained. (The details
of the equipment inspection are provided in Technical Memo presented at Appendix D).
The City has invested around $0.16 million during the period of 2016-18 for major
maintenance and capital improvement21.
Specific observations and recommendation from the 2018 visit are indicated below
(Excerpts from the Technical Memo placed at Appendix D).
Status Quo:
1. The City continues to perform all maintenance work on the equipment and performs
daily inspections of key equipment components. Currently, each conveyor is
inspected thoroughly at each shift change (e.g. 3 PM each day) and repairs are
performed as needed. This process must continue.
2. Since HDR was last onsite in 2014, several comprehensive equipment inspections
have been performed by Machinex. In November 2016, Machinex performed a
detailed inspection of the baler and identified several repair recommendations. The
facility manager informed HDR that all of the recommended baler repairs have been
completed with the exception of the sidewall work, slated to be performed later this
calendar year. The most notable work performed on the baler was the floor
replacement and ram rebuild, which is considered major refurbishment work.
3. Based on a review of the Machinex inspections, the observations made on site, and
a review of the repair work performed in the past 3 years, HDR believes that the
existing baler can provide adequate service for the 10-year forecast period provided
ongoing required maintenance be performed.
4. HDR reviewed the major maintenance work performed on the facility conveyors and
other ancillary equipment (eddy current separator, magnetic separator) and is of the
21

As per the HDR technical memo presented at Appendix B (Data shared by the City of Kingston)
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opinion the equipment is in reasonable operating condition. The belts appear to be
in generally good condition. Head pulley motors and the baler ram motors were
checked with a heat gun and none appeared to be running hot. HDRs opinion is
further supported by the findings from the June 2018 Machinex equipment inspection
report, which reflected that some equipment components were in need of repair or
replacement, but in general deemed the majority of the equipment to be in fair or
good condition.
5. The C-5 (Fibre-Up Conveyor) had $13,600 in repairs slated for 2017, which consisted
of a replacement of the chain and belt Teflon strips; however according to facility
records, this work was not performed. In 2017-18, additional costs of about $11,000
were budgeted to repair and ultimately replace all of the backer bars (completed)
and the Teflon strips (scheduled to be replaced in the near future). The facility
manager indicated that the reliability of the C-5 conveyor has decreased in recent
months but that the recent replacement of the backer bars and planned replacement
of the Teflon strips was expected to improve reliability.
6. The new operator (Emterra) will be operating one 12-hour shift per day as opposed
to two, 8-hour shifts as of October 1, 2018. This provides an additional 4 hours of
time, broken up however the City of Kingston chooses to perform preventative or
corrective maintenance work on the equipment. HDR recommends that the City
consider taking advantage of this additional equipment downtime to implement a
more robust preventative and corrective maintenance program.
7. The assessment completed by HDR reviewed the capital expenditures that would be
necessary to continue to operate under the Status Quo scenario; without
modifications to the processing methodology or replacement of equipment ensuring
a high quality product. The status quo scenario only includes capital expenditures
for equipment replacements that would be absolutely necessary, with the majority
of the costs being borne in the annual operating budget to compensate for the
increased requirement to maintain deteriorating equipment. The City may choose
to include other optional system optimizations under the status quo scenario to
increase efficiency. As such, the capital expenditures under the status quo scenario
includes an additional $350,000 for other equipment optimizations to ensure that
even under the status quo scenario the City is retrofitting other equipment to gain a
high-quality processing system.
Dual Stream:
The MRF currently operates as a modified dual-stream process considering glass and
OCC are separated at the curbside and not directly fed into the processing system.
Therefore, to convert the MRF processing to a true dual-stream system, it would require
incorporating glass and OCC as part of the container and fibre streams, respectively.
The Dual Steam modifications as suggested by HDR would include (Excerpts from the
Technical Memo):
1. Glass Breaker
To accept and process glass as part of the container stream, a glass breaker and
removal system would need to be installed prior to the picking lines and the
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magnetic separator. The broken glass product would then be conveyed out of the
west side of the building and loaded directly into a roll-off.
The currently available glass breakers can be extremely efficient in separating
glass from the container stream if chosen and sized appropriately. The City should
strive to ensure that the chosen equipment could achieve a high removal efficiency
(95% or better) to ascertain that the impact on the value of the plastics
commodity is not significantly minimized.
The installation of the glass breaker will also require modifications to the container
sorting line and will result in the loss of the southwest storage bunker (currently
used for the steel being removed by the magnetic separator). The glass breaker
would be installed approximately where the magnetic separator is currently located,
and a new conveyor would be installed downstream of the glass breaker to convey
the container material back up to the picking station. The magnetic separator would
be moved north and located downstream of this new conveyor. Steel removed by
the magnetic separator would be deposited into the bunker directly north of the
current steel bunker (currently being used to store MRP).
To make up for the lost storage bunker, the eddy current (“EC”) and aluminum
storage bunker will need to be reconfigured. A new aluminum storage cage would
be positioned directly above the baler feed conveyor. Repositioning the EC would
allow a QC sorting conveyor to be located prior to a pneumatic blowing system to
move the aluminum into the storage cage, allowing for the safe and more efficient
removal of contaminants from the aluminum.
HDR notes that the City may be able to forego this modification if an additional
bunker is not critical. For example, two of the separate commodity streams could
be combined into one bunker if a buyer can be identified to take a combined product.
While the price of the combined product will be less than if those two materials were
baled separately, it is possible that the resultant loss of revenue over the 10-year
forecast period might be offset by the savings realized by not installing an additional
bunker.
The City will need to consider the potential impact of glass commodity prices once
the glass is comingled with the rest of the container stream. The glass breaker will
sort broken glass and other material less than 50 mm in diameter out of the
container stream. Materials such as bottle caps and small pieces of plastic smaller
than 50 mm in diameter will become part of the glass stream, which will decrease
its value. Currently the City is budgeting $4 per tonne for mixed glass, but with
the contamination that will be present in the future glass stream there may be a
cost associated with marketing this commodity. It is noteworthy that since the
City only processes approximately 700-800 tonnes of glass per year, the overall
cost impact may not be significant. Nevertheless, this cost should be considered in
future budget projections.
29

City of Kingston Business Plan | Technical Feasibility and Project Development

2. OCC Separation
HDR reviewed two different options to sort comingled OCC out of the incoming fibre
product: 1) installation of an OCC screen (i.e. as described in the 25,000 tpy dualstream system in the 2015 report), or 2) manual sorting of the OCC.
The function of the OCC screen is to agitate incoming material and screen out larger
sized incoming material (i.e. over approximately 0.3 m x 0.3 m in size). This material
would be 95% plus OCC. Large cardboard would ride over the screen fall onto a QC
conveyor approximately 2 m in width. One QC person would be required to ensure
that the cardboard is not contaminated with other large items such as large plastics,
etc. Based on discussions with equipment suppliers, HDR believes a single deck
OCC screen would be appropriate. It is noted that in a dual-stream system, an OCC
screen will require regular cleaning but its components will not wear as fast as if it
were to handle single stream material.
It is estimated that the required OCC screen could be approximately 5.5 m long by
2.4 to 3.6 m wide, although installation of a screen of this size would result in lost
space in the fibre storage area. Based on a review of the area available in the MRF,
it appears feasible to install the OCC screen above the fiber in-feed conveyor. The
OCC screen would be fed from a new in-feed conveyor located to the south of the
existing system. The removed OCC would be ejected onto a series of new conveyors,
(including an allowance for a QC sort station) and ultimately deposited in the area
northeast of the existing in-feed conveyor, immediately south of the fiber sort
structure. From this location, the OCC would need to be transferred to the IC&I OCC
floor for baling.
HDR considers that the modifications to the tipping floor area described above are
less than ideal. It is noteworthy that in the 25,000 tpy dual-stream scenario
considered in 2015 it was feasible to install the OCC screen because that scenario
also included expansion of the building (i.e. the receiving area would be expanded
and the processing lines reconfigured by reversing the location of the container and
fibre lines relative to each other). However, with the ongoing significant decline for
newsprint being received, and the additional feed metering of the fiber conveyor
created by the OCC screen diffusing the material, HDR believe the loss of storage on
the floor should not pose a significant issue to overall operations.
The alternative to installing an OCC screen would be to add an OCC pre-sort station
at the front of the fibre picking line. In this case, there would be minimum capital
expenditure but operating costs would increase due to the estimated 3 to 4 additional
sorters required.
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3. Baler Considerations
HDR obtained quotations for several baler replacement options to evaluate the
payback period of replacement when compared to recent major maintenance costs.
The quotations are as follows:
 Replacement with new unit (new version of the same make/model as the existing
baler): $ 0.45 million (e.g. $0.39 million for base baler plus $0.065 million for dual
fluffers).
 Replacement with refurbished unit (same make/model as existing baler): $0.35
million (e.g. $0.29 million for refurbished baler plus $0.065 million for dual
fluffers).
Consideration was also given to replacing the baler with a similar unit but with smaller
capacity, but further analysis of MRF operations is needed to evaluate the feasibility
of a smaller unit. The cost for a new smaller unit (one-step down in same model
range) would be approximately $0.32 million (e.g. $0.25 million for base baler plus
$0.065 million for dual fluffers). It is noted that the above costs reflect purchase
price only and exclude installation costs.
The City recently performed a major overhaul of the existing baler (consisting of
rebuilding the ram and replacing the floor) at a cost of approximately $0.060 million.
As noted above, further refurbishment is planned for later in 2018 (sidewall
replacement) which will bring the total repair expenditure to approximately $0.10
million. This refurbishment represents some of the costliest maintenance work that
would be required. However, this is anticipated to significantly extend the life of the
baler. Considering the 10-year timeframe, HDR is of the opinion that the purchase of
a new baler is not necessary, as the payback period does not justify the expenditure.
Based on the site visit and the need for new conveyor systems, HDR assumes that
the existing baler incline feed conveyor will be retrofitted with an emergency stop
system to improve worker safety.

Section 3.3

Details and discussion on preferred expansion model and
investment requirement

Based on the above discussion on various modifications required either for the Status
Quo Scenario or for conversion to a true dual-stream facility, Table 4 highlights the
capital expenditure requirement by the City.

31

City of Kingston Business Plan | Technical Feasibility and Project Development

Table 4 - Capital expenditure requirement for Status Quo and Dual Stream (excluding optional
costs - all values in $‘000)1
Cost Item

Status-Quo
Operations

Conversion to DualStream Facility

--

$195.0

--

$182.0

$90.0

$232.0

--

$75.0

--

$579.0

--

$15.0

$350.0

$75.0

$440.0

$1,353.0

Structural - Column Protection, Bracing

$50.0

$50.0

Structural - Roof Inspection/Repair

$50.0

$50.0

Structural - Tipping Floor Investigation

$50.0

$50.0

Mechanical - HVAC system review and minor
refurbishment

$10.0

$10.0

$160.0

$160.0

$600.0

$1,513.0

Engineering (10%)

$60.0

$151.3

Contingency (10%)

$60.0

$151.3

$720.0

$1,815.6

Capital Costs
Equipment Costs
Glass Breaker System

2

OCC Screen (Fiber Line)

2

Conveyor Lines3
Aluminum Sort Modifications
Equipment Modification and Installation

4

Approvals (ECA)
Other equipment modernization

Facility Modifications

Subtotal

Total

5

- Projected values nominally represent 2015-2018 averages, increased at 5% and rounded up to the
nearest thousand dollars. Except as warranted by a review of operating budgets, and allocations for new
equipment loads.
2 - Equipment costs provided by market vendor. Costs obtained from other vendors during procurement
may be more competitive.
3 - Status-Quo cost includes an allowance for installation of additional emergency stop stations.
1
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Cost Item

Status-Quo
Operations

Conversion to DualStream Facility

- Installation allowance assumes limited system reconfiguration being required, additional reconfiguration
may be needed dependent on the final equipment selected, and its installation requirements.
5 - Facility modifications represent allowances to conduct more detailed inspection and significant repairs
on the existing facility. More substantial repairs/renovations (e.g. roof replacement) are assumed to be
delayed until the long-term plan for the facility (beyond the 10-year forecast period) is understood.
4

As noted earlier, no major modification to the building envelope would be required if the
City plans to operate the facility with the current capacity for either of the options –
Status Quo/Dual Stream.
Transformation to a true Dual Stream facility would however, necessitate the installation
of glass breaker and removal system. The installation of the glass breaker would also
require modifications to the container sorting. In addition to a glass breaker, different
options were also considered to sort commingled OCC – (i) installation of an OCC screen,
and (ii) manual sorting of OCC.
HDR, in consultation with the City, also identified certain optional building modifications
and process improvements for enhancing operating efficiency, safety and convenience.
The details of these are presented in the Technical Memo placed in Appendix D. The
additional cost requirement for the optional considerations are provided in Table 5.
Table 5 - Capital cost requirement for Status Quo and Dual Stream (including optional costs - all
values in $‘000)
Cost Item

Status-Quo
Operations

Conversion to DualStream Facility

Capital Costs
A - Total capital Cost without optional Costs

$600.0

$1,513.0

$200.0

$200.0

$1,750.0

$1,750.0

$2,550.0

$3,463.0

D Engineering (10%)

$255.0

$346.3

E Contingency (10%)

$255.0

$346.3

(from Table 4)
B - Optional costs
Door Modifications
Building (tipping floor) Expansion
C Subtotal (A+B)
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Cost Item

Total (A+B+C+D+E)

Status-Quo
Operations

$3,060.0

Conversion to DualStream Facility

$4,155.6

The optional modifications may entail another $1.95 million for either of the scenarios.
For the purpose of further discussions and ROI calculations, costs for optional
modifications have not been considered in the total capital cost. Furthermore, for
detailed design layout of the proposed facility, please refer to Appendix D for the HDR
Technical Memo – 2018.

Section 3.4

Identification of any deviation from HDR’s study in
2014/15

The 2015 study suggested limited modifications were required to the MRF building and
equipment in its current state to transform the facility into a true Dual Stream system.
The major change recommended was the ability to process glass containers separately
under the optimised system. This was reconfirmed during the 2018 visit, as minimal
changes occurred to the system since the last visit. A design layout of the equipment
modifications required to the container processing line was also provided under Section
3.1.3 of the HDR technical memorandum – 2015.
In addition to the retrofits suggested in the 2015 report (detailed in Section 3.2 of this
report), HDR recommended the following adjustments to the MRF operations in order
to improve efficiencies:
1. Having a dedicated loader operator servicing the tipping floor;
2. Using a second skid steer loader to clear the fibre bunkers and to load “clean” OCC
as needed;
3. Having an additional dedicated baler operator
4. The second operator should also be responsible for stockpiling and loading bales into
trailers and operating the skid steer loader as needed; and
5. Ensuring that the lead hand provides more direct supervision of the entire processing
operation.
The cost projections in the latest HDR Technical Memo are based on all modifications as
suggested above, including an additional sorter at the OCC. In addition, the Memo also
included the optional costs identified for building modifications and process
improvements for enhancing operating efficiency, safety and convenience.
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Section 4

Section 4.1

Cost Considerations
for MRF Process
Optimisation

Review of City’s existing capital and operating costs

The sections below present the assessment of the City’s existing capital and operating
costs. The review of these provides input to projecting total capital (existing and
projected for Status Quo and Dual Stream) and operating costs for the forecast period.
Section 4.1.1

Capital cost

Since 1989 (post construction of KARC), the MRF has undergone various
improvements/transformations which include building expansion, process equipment
upgrades and various other facility improvements. The most recent improvements, from
2008-2017 have been presented in Table 6. The table also presents the annual and
amortized costs associated with these upgrades. These values are based on the budget
information provided by the City and analysed by HDR.
Table 6 - Existing Capital Expenditure for the MRF (all values in $‘000)
Year

Item

Amortized Cost

Amortization
Period (Years)

Annual
Costs

2008

MRF expansion

$735.4

10

$73.5

2009

Vertical Baler

$255.3

10

$25.5

2012

C-1 Conveyor Re-build

$62.2

5

$12.4

2013

Weight Scale Upgrade

$61.2

10

$5.6

2015

New Scissor Lift

$7.2

3

$2.2

2016

New Magnetic Separator

$66.8

10

$6.1

2016

Office Renovations

$36.9

10

$3.4

Total

$1,225.0

$128.7

Data from 2015-2017 historical actuals. Yearly spends vary as payment periods are completed or new
work is undertaken.
Note – Data from HDR’s Technical Memo presented at Appendix D.
1
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The amortization schedule of existing capital expenditure is presented in Table 7. The
capital expenditure for improvements to the MRF (from 2019-2028, excluding 2018, as
this is outside of the forecast period duration) is considered as an annual capital outflow
for the annual net cost calculation for the City to operate the MRF (for both the scenarios
– Status Quo and Dual Stream).
It is important to note that the ROI is a cash flow based analysis, which means that the
(sunk) costs that have already been expensed and incurred prior to the forecast period
(even though amortised for reporting purposes) will not be considered for the analysis.
Considering this, the annual amortized costs from 2019-2028 have not considered for
the ROI analysis. However, for the calculation of net costs for the City to operate the
MRF, the capital costs have been amortised and included as per their respective
amortisation schedules.
Table 7 - Amortization schedule of existing capital costs (values in $’000)
Item1

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

$73.4

-

-

-

-

-

-

-

-

-

-

Vertical Baler

$25.5

$25.5

-

-

-

-

-

-

-

-

-

C-1 Conveyor
Re-build

-

-

-

-

-

-

-

-

-

-

-

Weight Scale
Upgrade

$5.6

$5.6

$5.6

$5.6

$5.6

-

-

-

-

-

-

New Scissor
Lift

$2.2

-

-

-

-

-

-

-

-

-

-

New Magnetic
Separator

$6.1

$6.1

$6.1

$6.1

$6.1

$6.1

$6.1

$6.1

$6.1

-

-

Office
Renovations

$3.4

$3.4

$3.4

$3.4

$3.4

$3.4

$3.4

$3.4

$3.4

-

-

$116.2

$40.6

$40.6

$40.6 $40.6

$9.5

$9.5

$9.5

$9.5

-

-

MRF
expansion

Total
1

Details as per the Technical Memo from HDR, presented in Appendix D

Section 4.1.2

Operating cost

The operating cost for the City to operate the MRF is broadly categorized into Blue Box
- Material Handling Costs and Processing Facility Costs. The breakdown of operating
costs is presented in Table 8 (2015-2018 average costs as well as 2017 actuals).
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Table 8 - Operating cost break-up - 2015-2018 (all values in $’000)
Cost Item

2017 Actuals 2015 – 2018 Average3

Blue Box Processing Material Handling Cost

Direct processing cost (Process operations
contractor)

$1,064.5

$1,090.5

$263.2

$253.7

$2.5

$1.3

$42.2

$59.2

--

$13.7

Maintenance (equipment)2

$55.0

$55.0

Delivery, postage, & shipping

$25.3

$33.8

$(12.4)

$9.2

$1.5

$1.8

-

$5.1

$1,441.8

$1,523.1

Administration - Solid Waste (assume facilities
25%)1

$87.7

$84.5

Municipal taxes

$68.0

$73.4

Maintenance (general/facility)2

$32.6

$47.4

Service fees

$12.1

$6.8

$2.4

$2.3

Natural gas

$27.7

$31.7

Electricity

$85.9

$86.6

$0.5

$0.8

$316.9

$333.4

$1,758.8

$1,856.6

$1684

$180

Administration - Solid Waste (assume processing
75%)1
Uniforms & protective clothing
Supplies
Advertising & marketing

Consultants
Equipment rentals
Allocated equipment-solid waste

Blue Box Processing Facility Cost

Water & sewer

Propane & heating fuel

Total operating costs
Operating cost/tonne

Administration is assumed to be allocated as 75% processing, 25% facility
Average equipment maintenance was calculated from 2015, 2016, and 2017 maintenance records. The
remainder* of the City’s maintenance line item was assumed to reflect maintenance costs allocated to the
facility
3 Based on projections in HDR’s technical memo – 2018 for Status Quo operations
1
2
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In case the costs such as financing cost, transfer to solid waste reserve fund and allocated equipmentinternal (as per City’s budget) are included in the operating costs, then the operating cost/ tonne will be
estimated at $179.
4

The per tonne analysis of costs (operating) for the City from 2015-2018 indicates an
average of around $180/tonne. The capital cost/tonne from 2015-2018 is in the range
of $11-12/tonne.
The City’s operating cost per tonne is set to increase beginning October 2018 due to
new contractor, Emterra Environmental beginning operations.

Section 4.2

Update on the cost projections based on the HDR study
2014/15

HDR in its 2014/15 study projected capital and operating costs for converting the MRF
to dual stream facility. The section below presents updates to the cost projections made
in 2014/15 taking into consideration the two scenarios (Status Quo and Dual Stream)
considered in the ROI analysis. This section also presents the details around cost
variance from the 2014/15 study and the cost projected (for the ROI analysis) for
converting the facility to Dual Stream.
Section 4.2.1

Capital cost

The HDR study (2014/15) identified and confirmed that the existing City of Kingston
MRF operates as a modified Dual Stream facility except for the fact that it does not
process glass containers, and there is a separate tipping floor for cardboard. It also
mentioned that in its present state, the MRF could be modified to accommodate glass
and transform to a 15,000 tpy true Dual Stream processing facility.
HDR identified the following major additional cost components for conversion to true
Dual Stream facility:





Glass breaker and removal system;
Reconfiguration of Eddy Current (“EC”) and aluminum storage bunker;
Dedicated loader operator to serve exclusively the tipping floor;
Additional skid steer loader to clean fibre bunkers and to load clean OCC (as
needed); and
 Additional dedicated baler operator (along with few other items).
The total capital cost to convert the City’s MRF to true Dual Stream, as determined
within the 2014/15 HDR Study was around $0.62 million (refer to Table 10 for additional
details).
As part of its process to review the prior estimate on conversion to a true Dual Stream
facility, HDR conducted a site visit to the City’s KARC site in July 2018. The site visit
allowed HDR to confirm that the condition of the building and equipment remained
similar to that observed in 2014. Further, HDR assessed that, in general, the equipment
can provide adequate service for the forecast period provided the required ongoing
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maintenance be completed by the City. However, some modifications would be required
to convert it to a true Dual Stream facility.
Moreover, certain building improvements would be required for the MRF to continue
operations and have a potential value beyond the forecast period. The details of various
capital work items identified for Status Quo and Dual Stream scenario’s based on the
2018 visit have been presented in Table 10 (along with a comparison to 2015 costs).
In addition, HDR identified a number of additional processes and building modifications
that may improve operating efficiency and safety for MRF operations. However, these
items are not considered essential to either the Status Quo or Dual Stream scenario,
and hence were only viewed as optional and categorized as either high priority or low
priority.
Table 9 – Additional optional building modifications - High and low priority items High Priority

Low Priority

Expanded tipping area to accommodate
management of materials including increasing
volumes of container materials;

New scale software – (key feature would be the
ability to store truck tare weights);

Modification to the rollup door height to better
accommodate truck unloading;

Camera & site security upgrades;

Consideration of options for sorting automation
should discussions with the new operating
contractor indicate potential labor and operating
cost offsets;
Installation of new HVAC systems in facility and
administration area;

Parking lot resurfacing;
Installation of push wall for baler forklift operator
(to aid in lifting the bale if they produce longer
bale lengths); and
Review of the fire suppression system, and
consideration of upgrades such as automated
suppression cannons.

Upgrade incline belts to more durable style
(metal type);
Installation of exhaust purge system (new
forklifts will be diesel not propane);
Relocation of the public drop-off area (currently
situated SE of the MRF building) in order to
reduce congestion outside the MRF tipping floor
doors; and
Complete facility roof replacement.

Through continuous discussion with the City, from the above priority items, two items
(highlighted and defined in Table 10) were included in the capital cost (irrespective of
Status Quo or Dual Stream Scenario). The details of these are presented in Table 10.
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Table 10 - Variance in costs - HDR projections 2015 and 2018 (all values in $’000)
Cost Item

2015 report

2018 report

Dual Stream

Dual Stream

2018 report
Status Quo

Equipment costs

Glass breaker system

$50.0

$195.0

--

OCC screen (fiber line)

$60.0

$182.0

--

$103.0

$232.0

$90.0

Aluminum sort modifications

--

$75.0

--

Equipment Modification and Installation

--

$579.0

--

Approvals (ECA)

--

$15.0

--

Other equipment modernizations

--

75.0

350.0

$213.0

$1,513.0

$440.0

Structural - Column Protection, Bracing

--

$50.0

$50.0

Structural - Roof Inspection/Repair

--

$50.0

$50.0

Structural - Tipping Floor Investigation

--

$50.0

$50.0

Mechanical - HVAC system review and minor
refurbishment

--

$10.0

$10.0

Door modifications1

--

$200.0

$200.0

Building (tipping floor) expansion1

--

$1,750.0

$1,750.0

$55.0

--

--

$276.0

--

--

$331.0

$2,110.0

$2,110.0

Engineering2

$54.4

$346.3

$255.0

Contingency3

$27.2

$346.3

$255.0

$625.6

$4,155.6

$3,060.0

Conveyor lines

Facility modifications

Mobile equipment
Others (steel, freight, controls etc.)

Total capital costs
1
2
3

Optional capital expenditure
Engineering cost were determined to be 10% of the total capital cost for 2015 and 2018 studies.
Contingency is considered as 5% and 10% of the capital cost for 2015 and 2018 studies respectively.

Section 4.2.2

Operating cost

The HDR 2014/15 study estimated the operating costs for the existing MRF based on
information provided by the City assuming that the 15,000 tpy Dual Stream MRF would
have similar nature of operating costs as the Status Quo operations. The exception being
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the addition of one baler operator (with an assumption that the City’s contracted MRF
processor would be able to handle 15,000 tonnes per year with the same staff and
operating hours), as well as extra costs associated with the increase in tonnage from
11,500 tpy to 15,000 tpy. This additional 30% increase in tonnage was accounted for
by an increase in cost (increased by same percentage) for direct processing cost,
equipment repairs and maintenance, processing equipment fuel, baling wire, equipment
rentals, miscellaneous supplies, recyclables shipping and duty residuals disposal and
utilities (hydro).
The 2018 study validated a similar level of operating expenses, with the projection for
2019 (year 1 of forecast period) based on 2015-2018 averages, increased at 5% and
rounded up to the nearest thousand dollars. Thereafter, an inflation rate of 2% is
assumed on all line items for the operating costs.
Table 11 presents a summary of the operating cost projections for year 1 during the
transition of the MRF to dual stream facility:
Table 11 - Comparison of operating cost projections for year 1 by HDR - 2015 and 2018 (Dual
Stream scenario – all values in $’000)
Cost Item

2015 report

2018 report

$1,252.0

$1,492.7

$62.4

$56.0

$223.6

$267.0

$55.7

Inlcuded in Supplies

$1.4

$1.0

Supplies

$28.9

$63.0

Advertising & marketing

$24.9

$15.0

Maintenance (equipment)

$83.9

$87.0

Delivery, postage, & shipping

$43.7

$36.0

--

$10.0

$1.4

$2.0

--

$6.0

$113.8

Included above in
processing cost

Blue Box Processing Material
Handling Cost

Direct processing cost
Additional baler operator
Administration - Solid Waste1
Bailing wire
Uniforms & protective clothing

Consultants
Equipment rentals
Allocated equipment-solid waste
Residuals disposal
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$1,891.9

$2,035.7

$130.7

$89.0

Municipal taxes

$71.6

$78.0

Maintenance (general/facility)2

$46.3

$55.0

Service fees

--

$8.0

Water & sewer

--

$3.0

Natural gas

--

$34.0

$110.0

$109.0

$1.1

$1.0

$34.3

--

$393.9

$377.0

$2,285.9

$2,412.7

Blue Box Processing Facility Cost

Administration - Solid Waste1

Electricity
Propane & heating fuel
Interdepartmental charges
(commissioner)

Total operating costs

Administration – Solid waste cost is assumed to consist of staff & training, and miscellaneous costs per
the 2015 report. In 2018 projections, the total administrative cost is allocated between processing and
facility cost in the ratio of 75:25
2 Maintenance (general/facility) includes building and site maintenance and insurance expense.
1

The total annual operating cost for the Status Quo scenario ranges from $2.3 million to
$2.8 million and from $2.4 million to $2.9 million for the Dual Stream scenario (Refer to
Table 15 and Table 16 for annual operating costs of the two scenarios). The operating
costs for Dual Stream scenario are higher as compared to Status Quo, considering high
maintenance cost for processing equipment as well as additional labour requirement at
OCC.
The above costs were used as inputs to the ROI and payback period analysis. The details
of which are discussed in next section.
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Section 5
Section 5.1

ROI and Payback
Period Analysis

Discussion of the ROI and payback period analysis

As discussed earlier, the City, through this Business Plan, intends to substantiate its
decision for MRF process optimisation and understand whether it would be economically
feasible/viable to operate the MRF as a dual stream facility or to continue operating it
in its current state. Capital investments would be required for either of the scenarios
(as discussed in earlier sections), however; through the ROI analysis the City wants to
ascertain which scenario would provide it with a higher return on investment.
ROI is a financial ratio driven by capital Figure 6 - Formulae for ROI calculation
costs and net revenues. The calculation
of ROI is shown in Figure 6. The key
considerations for ROI analysis are as
below:
1. Capital Costs (A): Capital costs, for
undertaking
maintenance
or
rehabilitation/ expansion of the
existing MRF for either scenario (as
provided by HDR). For the ROI
analysis, the capital costs does not
include the optional capital costs.
2. Operating costs (B): Operating costs to continue to operate the existing MRF over
the forecast period for either scenario (as provided by HDR); and
3. Gross Revenues (C):
 Sale of recyclable materials
 Tipping fee from commercial establishments
 Other revenues – grants, subsidies, funding, recovery from other municipalities,
expenditure recovery, contribution to solid waste reserve fund and sale of
recycling boxes and scrap metal.
 Blue Box Program Funding (BBPF)22.
4. Net revenue (D): The net revenues for the MRF is calculated as: D = C – B – A.
The net revenues essentially would be net cost for the City to operate the MRF.
5. Forecast period duration: 10 years duration, starting 2019 up until 2028.

Blue Box Program Funding – The funding received by the Municipality (in the context of this report, received by the
City), under the Blue Box Program Plan.
22
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Net cost to operate the MRF - Assessment of scenarios
As a first step towards calculating the ROI, the net cost to operate the MRF as Status
Quo or Dual Stream Scenario has been calculated, the details of which are presented
below:
Status Quo
Under the Status Quo scenario, the City would be required to invest approximately $0.72
million for capital works. This investment will allow the MRF to continue operations for
the forecast period, gain a superior processing system as well as preserve the integrity
of the building to allow its operation beyond the forecast period (in which case it may
be used for a different purpose like a transfer station). The modification/ retrofitting of
the facility is expected in the year of 2019. The construction duration would typically be
around 7 to 12 months including building permits, design, sourcing, etc., as applicable.
The City may consider construction phasing to minimise downtime. The proposed
phasing is presented in Appendix F. The total operating cost to operate the MRF under
Status Quo scenario ranges from around $2.3 million to $2.8 million annually.
The year-on-year tonnage and revenue forecast (sale of recyclable material) is
presented in Table 12.
Table 12 - Annual tonnage and revenues (from sale of recyclables)-Status quo for forecast period
Items
Tonnage1
Revenues2
($ million)

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

10,299

10,350

10,402

10,454

10,507

10,559

10,612

10,665

10,718

10,772

1.43

1.47

1.48

1.49

1.49

1.50

1.51

1.52

1.52

1.53

Notes:
1 – An annual growth rate of 0.5% for the tonnage (each material stream) has been considered beyond 2019 (to allow
for the continued increase in population). For 2019, the tonnage value is as determined by HDR (Please refer section 3.1
of the Technical Memo presented at Appendix D for more details).
2 – For the purpose of this Business Plan, and for the calculation of revenues, the $/tonne for each of the material steam
is as per the data provided in HDR’s Technical Memo section 4.1. The revenue $/tonne beyond 2019, is held static over
the 10-year forecast period, such that annual revenues change reflective of changes in material tonnes.

Revenues from sources other than the sale of recyclable materials have been projected
based on historical data from 2015 to 2017 and City’s budget projections from 2019 to
2021. These are assumed to be 12% of the gross revenue23.

23

As per the City’s budget, the revenue from sources other than sale of recyclable material ranges from 5% to 14% of

the gross revenues during 2015-17. The City has projected these as combined revenue of 12% of gross revenue from
2019 to 2021. In consultation with the City, it has been assumed that the revenues from other sources would continue
to be 12% of the gross revenue for the forecast period.
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For the assumption on Blue Box Program Funding (which is included as a revenue
stream), the amount of $0.62 million annually has been assumed as an allocation to the
recycling program of the City ($0.62 million for 2019 and an escalation of 2% year-onyear thereafter for the forecast period). This is based on historical data. The City
receives an annual amount of around $1.2 million from the Blue Box Program. This is
inclusive of the cost of collection and processing. It is assumed, through consultation
with the City and HDR, that there is 50/50 split between processing and collection.
Based on the above inputs, the net cost to operate the MRF as Status Quo has been
calculated (The details are presented in Table 15 placed in Appendix G). The key
highlights are as below:
1. The City’s total annual net cost to operate the MRF increases gradually over the
forecast period from $0.17 million (in 2019) to $0.35 million (in 2028).
2. This is a combined effect of high operating cost and relatively low revenues (from
sale of recyclable materials, Blue Box Program Funding as well as other revenues).
3. There is a sudden drop in net cost during the year 2020 (refer Figure 724), which can
be attributed to a reduction of the existing capital cost by almost half, compared to
that of the previous year (amortisation period for some of the existing capital costs
ends in 2019, resulting in reduction of existing capital cost in 2020. As noted earlier,
amortised capital expenditure is considered as a capital outflow for the annual net
cost calculation for the City to operate the MRF).
Figure 7 - Net Cost to operate the MRF - Status Quo
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Dual Stream
For the Dual Stream Scenario, the requirement for capital expenditure for MRF
modification to true Dual Stream is around $1.82 million. The total operating costs range
from around $2.4 million to $2.9 million annually. It is important to note that the year
on year operating costs for the Dual Stream scenario are higher than that of the Status
Quo scenario. The annual tonnage and revenues (sale of recyclable material) are
presented in Table 13.

Note – For gross cost and gross revenues, refer vertical axis on the left (primary axis) and for net cost, refer vertical
axis on the right (secondary axis)
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Table 13 - Annual tonnage and revenues (from sale of recyclables)-Dual Stream for forecast
period
Items

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Tonnage1

10,299

10,453

10,610

10,769

10,931

11,095

11,261

11,430

11,602

11,776

1.43

1.46

1.48

1.51

1.53

1.55

1.58

1.60

1.62

1.65

Revenues2
($ million)

Note –
1 – An annual growth rate of 1.5% for the tonnage (each material stream) has been considered beyond
2019 (to allow for continued increase in population and a modest increase in program participation and
capture rates to reflect potential increased recycling program convenience for the City of Kingston and its
partner municipalities). For 2019, the tonnage value is as determined by HDR (Refer section 3.1 of the
Technical Memo presented at Appendix D for more details).
2 – For the purpose of this Business Plan, and for the calculation of revenues, the $/tonne for each of the
material steam is as per the data provided in HDR’s Technical Memo section 4.1. The revenue $/tonne
beyond 2019, is held static over the 10-year forecast period, such that annual revenues change reflective
of changes in material tonnes. Due to construction in year 1 (2019), it is assumed that from October 2019,
the facility would be able to work as a true Dual Stream. Hence, for the first 9 months (from January –
September 2019), the Status Quo per tonne rates is considered to arrive at the revenues and subsequent
3 months (October – December 2019), the Dual Stream per tonne rates are considered.

The assumptions on revenues from other sources and Blue Box Program Funding are
similar to Status Quo scenario. Based on the above inputs, the net cost to operate the
MRF has been calculated (the details of net cost calculation has been presented in Table
16 placed in Appendix G). The key highlights are as below:
1. The net cost to operate the MRF as true Dual Stream would range from $0.39 million
(2019) to $0.45 million (2028).
2. The net cost to operate the MRF as Dual Stream vs Status Quo is more than twice
in year 1 and substantially higher in year 10 of the forecast period.
3. The high net cost is a result of high annual gross cost (operating and capital cost).
4. Additionally, the differential between the gross costs for the two scenarios is much
higher than the differential between the revenues from sale of recyclable materials
(refer Figure 9 and Figure 10), thereby making the Dual Stream operations costlier.
Figure 8 - Net Cost to operate the MRF - Dual Stream
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Figure 9 - Operating Costs - Status Quo and Dual Stream
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Figure 10 - Revenues from sale of recyclables - Status Quo and Dual Stream
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Note – In the year 2019, for Dual Stream, the revenues from dual stream starts post
nine months (assumed as construction period). For the first nine months, the
revenues are similar to Status Quo. Additionally, for Dual Stream scenario, the
revenue from glass stream is not considered for the forecast period (based on HDR’s
projections). Hence, there is a drop in revenue in years 2019 and 2020 as seen in
Figure 10. Post 2020, the revenue increases with increase of tonnage.

ROI assumptions and analysis
Presented below are the assumptions used in the ROI analysis:
1. New capital expenditure for both scenarios is considered to be expensed in year 1
(2019) (The capital costs have not been amortised for 10 years).
2. ROI is a cash flow base analysis, and hence, it is assumed that the current capital
costs, which were expensed prior to the forecast period, will not be included for the
ROI calculation.
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3. The Blue Box Program Funding is added as a revenue stream to calculate the gross
revenues.
4. It is assumed that the calculated BBPF for 2019 will be received in 2020 and hence;
it is reflected in 2020. For 2019, the BBPF is pro-rated based on historical data, and
projected with an escalation of 2% for each additional year.
5. The operating costs, revenues, net costs and Blue Box Program Funding have been
calculated and analysed on year on year basis, however, to compare this for both
the scenarios, the costs and revenues have been discounted to arrive at the Net
Present Value (“NPV”). The discounting rate utilised is 3.29% (this is the City’s
current long-term borrowing rate). The details of the NPV calculation are presented
in Table 17 in Appendix G.
Based on the above discussions and calculation of net costs/net revenues, the ROI for
both scenarios has been calculated and presented below (inclusive of BBPF as a
revenue stream):
 Status Quo = -2.7
 Dual Stream = -2.0
The ROI figures for both the scenarios are negative numbers, indicating no return on
investment for either of the scenarios during the forecast period. It is important to
note that the net revenues essentially mean net cost for the City to operate the MRF.
The negative values substantiate the fact that there is no return (additionally, MRF
operations essentially does not provide for net revenues). The detailed calculation of
ROI is presented in Table 18 and Table 19 placed in Appendix G.
Further, the analysis considers Blue Box
Figure 11 - Gross cost, Gross revenue, Net
Program Funding to be received for the entire cost at NPV for the forecast period
duration of the planning period (originaly year
2025 was considered as a target period for an
interim full producer responsibility regime
proposed under the a-BBPP, however; in
reality this may change at any time.
Addtionaly, the a-BBPP has not been finalised
yet and there is no indication on revised
timelines for transitioning the municipalities to
full producer responsibility regime).To cover
the net cost requirement, the City may
consider sourcing additional tonnage from
surrounding municipalities (beyond those
currently sending material to Kingston MRF)
that have expressed interest in sending their
recyclable waste to the City’s MRF for
processing. This additional tonnage would help
the City reduce its net cost of operations (at
NPV, refer Figure 11 presented below (calculated post inclusion of Blue Box Program
Funding):
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 Status Quo - $1.9 million
 Dual Stream - $3.4 million
To recover this cost, the City requires additional tonnage as indicated in Table 14
Table 14 - Additional tonnage requirement to cover net cost during the forecast period
Additional
tonnage
required

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Status
Quo

962

932

1,115

1,303

1,455

1,652

1,854

2,060

2,205

2,422

Dual
Stream

2,456

2,325

2,400

2,478

2,521

2,603

2,688

2,775

2,803

2,896

Note – The ROI may further reduce if the optional capital costs are considered. Thereby, increasing the
requirement for additional tonnage.

It may also be noted that the requirement for Blue Box Program Funding will reduce
with increased tonnage processed at the City’s MRF (as the City may be able to
increase its revenue from increased tonnage processed and marketed). Indeed, post
implementation of EPR, if the City is not selected to act as a recycling processing
service provider, and if the City wishes to continue to process its recyclables, it will
have to bear the entire cost of processing, as BBPF would not be available. In this
context, the City would need to source additional tonnage to cover the increased net
cost (considering no funding will be available). There may be a case where capacity
expansion will be required to handle additional tonnage and cover the net cost.

Section 5.2

Cost savings - Status Quo vs. Dual Stream facility

As noted in the above sections, the key variable that influences the results of ROI is
revenue. The change in ROI is directly proportional to an increase in revenue. Revenues
are driven by quantity of material processed at the MRF and the price per tonne. The
prices are market driven and hence cannot be controlled or predicted accurately.
Therefore, the variable that the City could potentially look at for increasing the revenue
in future is the quantity of waste processed at the MRF.
Additionally, the two scenarios were analysed for various other ratios to understand the
per tonne requirements to operate the MRF. These are as presented in Figure 12 - Figure
15.
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Figure 13 - Revenue/tonne

Figure 12 - Gross cost/tonne
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Figure 14 - Net cost/tonne (with Blue Box
Program Funding)

Figure 15 - Net cost/tonne (without Blue
Box Program Funding)
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The above figures suggests that the gross cost/tonne and net cost/tonne for the Dual
Stream scenario (before BBPF) reduces to an extent that they become lower than that
of the Status Quo scenario in 2028, i.e. within the planning period. The net cost/tonne
for Dual Stream (after BBFF) is greater than the Status Quo scenario, primarily due to
lower funding/tonne in the Dual stream scenario (tonnage is higher and funding
remains contant under both the scenarios). Although the net cost/tonne across the
planning period increases under both the scenarios; the annual rate of increase is
higher under the Status Quo scenario, thereby supporting Dual Stream to be an
efficient process compared to Status Quo.
It is important to note that the forecast period of 10 years provides the City with
short-term strategy; however, if the City considers planning for long-term it should
reflect on the results of per tonne analysis beyond the forecast period. Additionally, a
conservative approach was followed to project the tonnage for Dual Stream Scenario
(1.5% annually, refer Table 13), however; if the tonnage is projected with a higher
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percentage, the results of per tonne analysis may differ. A sensitivity analysis was
conducted to analyse the impact of tonnage projections for Dual Stream on gross
cost/tonne, gross revenue/tonne and net cost/tonne and comparing the same with
Status Quo Scenario (the tonnage for Dual Stream was projected by 2% and 2.5%).
The results suggest that the Dual stream operations become more cost effective and
efficient earlier within the planning period, in 2026 and 2025 when tonnage is
projected at 2% and 2.5% respectively. (The gross cost/tonne and net cost/tonne
reduces compared to Status Quo scenario in the said years). Refer Figure 16 and
Figure 17
Figure 16 - Per tonne analysis at 2% tonnage projections for Dual Stream Scenario
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Figure 17 - Per tonne analysis at 2.5% tonnage projections for Dual Stream Scenario
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Additionally, if the MRF operates at 100% capacity, there is a likely chance of payback
within the forecast period. However, there is an underlying assumption here that the
increase in tonnage handled at the MRF will not increase the operating cost (however,
there may be an increase in the operating cost that has not been calculated). Hence, it
can be concluded that the MRF operations would become cost-effective for Dual
Stream scenario if it were operated close to its current capacity.
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Section 6

Conclusions

Based on the above analysis, we conclude the following:
1. The capital and operating costs are higher for the Dual Stream scenario as compared
to the Status Quo Scenario.
2. The net cost to operate the facility is higher for the Dual Stream Scenario. The
revenues from the sale of recyclables as well as Blue Box Program Funding do not
offset this cost.
3. Based on the ROI analysis, there is no payback from either of the scenarios during
the forecast period.
4. The City will be required to source additional tonnage to cover the net cost to operate
the facility. The additional tonnage requirement is higher for the Dual Stream
scenario.
While it is important to understand that there is no “right approach” for the City to
decide whether to convert the MRF to true Dual Stream facility; however, the dual
stream scenario does provide opportunity which wouldn’t then be available under status
quo with simple retrofitting. There are several other factors (qualitative parameters)
apart from financial parameters that may be considered under the dual stream scenario.
The dual stream system provides greater opportunity for the City as identified below:
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The City may play a larger role in the circular economy if the facility is converted
to a true Dual Stream, as the City will likely be able to attract producers to use
its facility for processing under the new legislative regime, as well as, the ability
to process a more dynamic basket of goods to compete in a post-transition
extended producer responsibility regime.
The City will likely be able to attract other municipalities to engage in a service
agreement with the City to process their recyclables. A dual stream system will
be more compatible with other municipalities recycling systems and provide the
City with leverage to capture those tonnes easily without those munciipalities
having to make service level or recyclable material changes to their programs.
There is potential for the City to lower operating costs (though the operating costs
are higher for the Dual Stream scenario, there are likely to be reductions in labour
cost by 1/3, based on a reduction in shift hours from 12 to 8) and improve the
collection system.
The Dual Stream process will allow the City to collect the recyclables on a weekly
basis for both blue and grey box. This will provide the City with potential for
greater recycling diversion rate provided the users (citizens) are able to place all
recyclables on a weekly basis out for collection.
The Dual Stream process shall provide the citizens with an integrated waste
management system with ease/convenience of placing all their waste out at the
curb on a weekly basis, thereby reducing confusion regarding alternating
collection schedules, less recyclable waste rejected at curbside and an increased
level of service for the citizens.
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There is a potential to realize lower contracted collection costs with a dual stream
model. The dual stream model requires less sorting per stop from the collection,
and as a result the City may realize a lower cost per tonne or per stop in future
collection contracts.
The City will be able to market high quality material (low level of contamination)
with a potential of fetching high value ($/tonne revenue).
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Section 7
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Appendix A: Glossary of Terms
Term

Definition

a-BBPP

Amended Blue Box Program Plan

BBPP

Blue Box Program Plan

CIF

Continuous Improvement Fund

DCF

Discounted Cash Flow

Design-Bid-Build or
DBB

Means a Procurement Option where the public sector procures a design
through consulting engineers, and tenders that design for construction via
general contractor. The contractor is paid via progress payments and no
private financing is needed for construction of the infrastructure. Following
completion the public sector assumes responsibility for operations and
maintenance of the infrastructure, either through its own staff or via shortterm O&M contracts with private firms.

Design-Build-Finance
or DBF

Means a Procurement Option where the public sector selects a single Private
Partner to take responsibility for the design and construction of the
infrastructure. The public sector typically does not provide any payment to
the Private Partner until substantial completion, requiring the private sector
to obtain financing for construction. The partner executes on its obligation to
complete the Project and hand over to the public sector. Operations and
maintenance is then the responsibility of the public sector. Following
completion the public sector assumes responsibility for operations and
maintenance of the infrastructure, either through its own staff or via shortterm operations & maintenance (O&M) contracts with private firms.

Design-Build-OperateMaintain or DBOM

Means a Procurement Option where a Private Partner is selected to take
responsibility for the design, construction, and maintenance of
infrastructure, typically for a set term. During construction, a significant
portion of payment is held back, requiring the Private Partner to obtain
financing for construction costs. Following substantial completion, the private
sector is paid back by the public sector for its construction financing. The
public sector makes payment for the operations and maintenance of the
infrastructure over the operations period as part of a monthly payment.

Design-Build-FinanceOperate-Maintain or
DBFOM

Means a Procurement Option where a Private Partner is selected to take
responsibility for the design, construction, operations, and maintenance of
infrastructure, typically for a set term. During construction, a significant
portion of payment is held back, requiring the Private Partner to obtain
financing for construction costs. Following completion, the held back funds
are then paid to the private sector over the Operating Term as part of an
annual service fee. An “F” used within the description of the Procurement
Options denotes that long-term private financing that extends into the
operating period would be used by the Project.

Discount Rate

Rate at which cash flows are discounted back to a common date
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Term

Definition

Dual Stream

Optimization of the City’s MRF to a true dual stream facility while retaining
the current capacity of 15,000 tpy

EC

Eddy current

EPR

Extended Producer Responsibility

HDR

HDR Corporation

HVAC

Heating, ventilation, and air conditioning

IC&I

Industrial, Commercial and Institutional sector

IFOs

Industry Funding Organizations

KARC

Kingston Area Recycling Centre

Market Soundings

Market consultations to gain insight from range of industry participants on
various components of the Project

MIPC

Municipal Industry Program Committee (Ontario)

MOECC

Ministry of Environment and Climate Change

MHSW

Municipal Hazardous and Special Waste

MRF

Material Recycling Facility

NPV

Net Present Value

OCC

Old Corrugated Cardboard

POA

Procurement Options Analysis

Procurement Options

A particular allocation of roles, responsibilities, and risks between the public
sector and the private sector, in relation to an infrastructure Project. List of
available procurement options for the Project, including the DBB, DBF,
DBOM, DBFOM, and the Divestiture options.

Project

City of Kingston MRF Expansion Project

Province

Province of Ontario

PSC

The Public Sector Comparator is the traditional Project Delivery Model used
as the basis to compare the costs and benefits of a PPP in a VFM analysis

Public-Private
Partnership or PPP or
P3

An approach for procurement of public infrastructure where the private
sector assumes a significant share of the responsibility for the delivery and
the performance of the infrastructure, typically characterized by performance
based payment, a long concession term, and a requirement for private
financing of at least a portion of the capital costs. The DBF, DBOM, and
DBFOM Procurement Options are commonly considered as types of PPP.
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Term

Definition

REOI

Request for Expressions of Interest

ROI

Return on Investment

RPRA

Resource Productivity and Recovery Authority

RRCEA

Resource Recovery and Circular Economy Act

SO

Stewardship Ontario

Status Quo

The City MRF to continue processing operations in its current configurations

Tpy

Tonnes per year

VFM

Value for Money

WDO

Waste Diversion Ontario

WDTA

Waste Diversion Transition Act

WFOA

Waste Free Ontario Act
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Appendix B: Key Assumptions
Key Assumptions

Assumption

Source/Rationale

Escalators

Indexation Base Year

2019

All costs provided in 2019 dollars

Operations and Maintenance
Costs Inflation Rate

2.0%

HDR

Tipping fee escalation

2.0%

Deloitte’s analysis

Grant from Blue Box Program
Plan escalation

2.0%

HDR

Key Project Dates/Timing

Base Date (NPV)

January 1, 2019

Base date for analysis

Construction Start Date

January 1, 2019

Based on discussions between City, Deloitte,
HDR and the City

Construction Length (Months)
for Status Quo

9

As provided by HDR and City

Construction Length (Months)
for Dual Stream

9

As provided by HDR and City

Spending Curve

Monthly

Deloitte’s analysis based on HDR’s year on year
data

Operating Period Length
(Years)

10 years

Term of operations of the Project for forecast
period

3.29%

City’s current long-term borrowing rate – As
per input from the City

Discount Rate

City Discount Rate
Tonnage projections

Average Annual Tonnage
(Status Quo)
Average Annual Tonnage
(Dual Stream)
Tonnage Growth

59

10,534 tpy

As per discussions between Deloitte, HDR, and
the City

11,023 tpy

As per discussions between Deloitte, HDR, and
the City

0.5% for Status
Quo and 1.5% for
Dual Stream

As per discussions between Deloitte, HDR, and
the City and Technical Memo from HDR
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Section 1

Investment
Description and
Rationale

The City’s Solid Waste Division has been exploring the option to expand and optimize
the City’s Materials Recovery Facility (“MRF”) for several years, with specific research
undertaken on the option to develop it into a regional facility (the “Project”). This
section of the POA highlights the strategic context for the Project, including a description
of the rationale for the Project and the work completed by the City to date.

Section 1.1
Section 1.1.1

Strategic context and rationale
Rationale for the Project

The rationale is driven by the City’s strategy to explore development of the MRF into a
regional facility and to continue playing a role and providing post-collection (i.e.
processing) services for obligated recyclable materials. The City has conducted various
studies, investigations, and reviews to understand the viability of expanding the MRF to
a regional facility. Further, the City commissioned a study in 2015 by HDR Corporation
(“HDR”) to investigate the potential of expanding the City’s MRF to process recyclables
from municipalities in Eastern Ontario (“HDR Study”), which supported the viability of
expanding the existing MRF into a 25,000 tonnes per year (“tpy”) dual stream facility.
The City’s key strategic drivers applicable to the Project are summarized in Table 1.
Please
visit
the
following
link
for
more
information:https://www.cityofkingston.ca/apps/councilpriorities/
Table 1: City's Key Strategic Drivers
Drivers
Create a Smart
Economy

Description
Sustain or attract economic activity and investment related to management of the
City’s and Eastern Ontario’s recyclable material
Support local jobs related to the green economy
Open for business

Invest in
Infrastructure

Invest in the City’s aging MRF to play a larger role in the new Extended Producer
Responsibility (“EPR”) regime and provide post-collection services to Eastern
Ontario

Plan a Livable
City

Vision to become Canada’s most sustainable City

3

Avoidance of brownfields sites or stranded assets
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Drivers
Green the City

Description
Continue to contribute towards meeting the City’s goals on waste diversion,
ensuring that recyclables do not go to landfill
Processing recyclables ‘close to home’ to reduce greenhouse gas emissions from
transportation
Play a leading role in the province’s long-term targets on waste diversion and
towards a “waste free Ontario”.

Customer
Centered Service

Maintain provision of services to its residents on the collection and processing of
recyclable materials, retaining influence and accountability over the provision of
such services to its residents
Ability to provide above and beyond service levels that may be set by the
Producers under the new extended producer responsibility regime

Cost
Competitiveness

Provide a fiscally responsible service to residents and a cost competitive recycling
processing service in Eastern Ontario.

During the period of the HDR Study, the Province of Ontario (“Province”) announced
potential changes to existing legislation relating to waste management programs that
would change the roles, responsibilities, and funding of the existing Blue Box Program
Plan (“BBPP”) and result in implications for the City’s current recycling program. Hence,
after completion of the HDR Study, City staff recommendations to the Environment,
Infrastructure, and Transportation Policies Committee (“EITP Committee”) were to put
the expansion plans on hold until the City staff understood the impacts of the potential
new provincial legislation.
Waste Free Ontario Act Legislation1
In November 2015, the Ministry of Environment and Climate Change (“MOECC”)
introduced a new legislative framework for managing waste in Ontario, the Waste Free
Ontario Act (“WFOA”). The WFOA was announced in November 2016 and was
accompanied by the Strategy for a Waste Free Ontario: Building the Circular Economy,
the final version of which was released in February 2017 (the “Strategy”).
THE WFOA is comprised of two components:
Resource Recovery and Circular Economy Act (“RRCEA”): The RRCEA identifies
the provincial interest in resource recovery and waste reduction while establishing
an outcome-based regime, which would require producers to take full responsibility
for recovering resources and reducing waste associated with their products and
packaging. Key components of the RRCEA include:

Strategy for a Waste Free Ontario: Building the Circular Economy, Ministry of Environment and Climate Change,
February 2017.
1
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‒ The current stewardship programs (e.g., Blue Box, Electronics, Tires, Municipal
Hazardous and Special Waste (“MHSW”)) will be transitioned to an individual
producer responsibility approach.
‒ The Province will set outcomes/targets for existing and new diversion programs.
‒ Producers (and other ‘responsible persons’ such as product brand owners and first
importers), will bear full responsibility, both financially and physically, for meeting
these goals aimed at recovering resources and reducing waste associated with their
products and packaging.
‒ Municipalities may, under contract become service providers to assist producers in
fulfilling their obligations, and would however have to negotiate a fair price for
these services.
‒ There is currently no legislative role for municipalities in the new legislation.
Waste Diversion Transition Act (“WDTA”): The WDTA has replaced the previous
Waste Diversion Act, 2002, with the objective of providing for the smooth transition
of the existing waste diversion programs to the new producer responsibility regime
and ultimately winding-up the existing waste diversion programs as well as the
industry funding organizations that operate them. Of particular interest to this
project is how the existing BBPP will transition to either an interim step to realize full
cost recovery or full individual producer responsibility. The proposed approach for
transition for the existing BBPP s includes2:
‒ Ensure seamless transition of collection of recyclable materials and management
responsibilities such that residents are not inconvenienced and that more materials
can be collected.
‒ Avoid an abrupt cost shift to full producer responsibility and the resulting
operational uncertainty of transitioning the entire Province at once.
‒ Provide multiple options for transition, depending upon expiry of recycling
contracts, and avoiding abrupt termination and resulting penalties.
‒ Provide choices for municipalities and First Nations communities in the provision
of services as they may choose to continue to provide collection services and bid
on processing services. As an alternative, the municipalities or First Nations
communities may look to divest their current assets and hand over responsibilities
to Stewardship Ontario (“SO”).
To enhance oversight within this new Extended Producer Responsibility (“EPR”) regime,
the Province overhauled the pre-existing Waste Diversion Ontario (“WDO”) to the new
Resource Productivity and Recovery Authority (“RPRA”). The RPRA will be responsible
for overseeing the producers’ performance and the operation of existing waste diversion
programs as they are transitioned to the new producer responsibility regime.
Subsequent to announcement of the WFOA and release of the Strategy, in August 2017,
the Minister (MOECC) directed the RRPA and SO to prepare a draft amended Blue Box
Program Plan (“a-BBPP”) by February 2018 for submission to the Minister. As a part of
this process, SO conducted consultation sessions with key stakeholders, including
Developing a Proposal for an Amended Blue Box Program: Consultation with Stewards, Stewardship Ontario, October
25, 2017.
2
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communities and producers, towards developing a draft of the a-BBPP released on
December 19, 2017 for further consultation.
A summary of the transition process for communities / municipalities to full Producer
responsibility is illustrated in Figure 1.
Figure 1: Draft a-BBPP Proposed Transition Timeline

The transition process under the draft a-BBPP has been divided into Phase A: Transition
Planning and Phase B: Community Transition.
Phase A: Transition Planning







As a first step, the SO will define the catchments (“geographic service boundaries
for aggregating, processing and marketing collected PPP”). This shall be
accomplished in consultation with the Communities as well as waste management
industry.
SO will also design supply chain agreements – Statement of Work (SOW), Master
Services Agreements (MSA) and pro-forma for PPP collection contracts. SO will
seek feedback from the Community on the same.
SO in consultation with Communities will devise a plan for transition related to –
1) Understand whether Communities are willing to transition, 2) If they wish to
provide services related to collection contract management, and/ or 3) Directly
deliver collection services.
Based on the information from Communities, SO will sequence the transition and
start the process of competitive procurement of collection and post-collection
services.

Phase B: Community Transition

6
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Based on the catchments structure (as per what is defined during the Phase A),
the Communities will be eligible to transition to Full Produce Responsibility
system.

The role of communities and private sector service providers, and approach for transition
of the BBPP may have some adjustment as the consultation on the a-BBPP is completed.
Overview of the City’s current recycling program
The City has been responsible for the waste and waste diversion materials generated
by single-family and multi-family households for approximately 30 years and currently
provides collection service to approximately 45,000 single-family households and 8,500
multi-family households3.
Table 2 provides a list of materials accepted by the City within their recycling program.
In addition, Table 3 provides an overview of the City’s current waste and waste diversion
programs and responsibilities for the blue box program.
Table 2: City of Kingston recycling materials
Blue Box

Grey Box

Plastic food and beverage
containers

Paper products

Styrofoam

Boxboard

Aluminum steel cans

Milk and juice cartons

Glass food and beverage bottle
and jars

Juice boxes

Newspapers

Cardboard
Collected on grey box every
week
Flattened and bound or loose
in the box

Coffee cups
Plastic bags
Film plastic

Table 3: City of Kingston waste diversion programs and responsibilities – Blue Box Program and
MHSW4
Waste or Waste
Diversion
Program
Blue Box

Kingston Responsibility (2016)

Comprehensive delivery with municipal
forces and contracted forces;

Managed
Tonnage (2016)

Costs Covered
by Producers
(%)

8,411

48%

Supply of receptacles;
Promotion and education;

City of Kingston Report to the Environment, Infrastructure, and Transportation Policies Committee (Report No. EITP17-009), Waste Free Ontario Act Update, May 9 2017.
4
City of Kingston Report to the Environment, Infrastructure, and Transportation Policies Committee (Report No. EITP17-009), Waste Free Ontario Act Update, May 9 2017.
3
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Waste or Waste
Diversion
Program

Kingston Responsibility (2016)

Managed
Tonnage (2016)

Costs Covered
by Producers
(%)

254

27%

Operation of the MRF with contracted
forces;
Administration and marketing of blue box;
and
Program with municipal forces.
MHSW

Operation of a depot approx. 69 days per
year with contracted personnel;
Transfer, transportation and
disposal/recycling of waste with
contracted forces;
Administration, education and promotion
with municipal forces; and
Includes one-time curbside battery
collection program.

The collected recyclable materials are brought to the Kingston Area Recycling Centre
(“KARC”), where the City’s existing MRF is located. Waste Connections Canada (“WCN”)
currently operates the MRF under a three-year contract with a one-year optional
extension. The contract is currently within the additional one-year extension period and
will expire as of September 30, 2018. Table 4 provides an overview of the key
components of the City’s existing MRF.
Table 4: City of Kingston Existing MRF (HDR, 2015)
Existing MRF Details
Construction Year
Expansions

1989
Expansion of plant area by 650 m2 and additional 185 m2 of administration
area.
Second expansion in 2008 with tipping floor increased by 278 m 2 and
storage area increased by 348 m2 1995

2nd Expansion Year

2008

Location

KARC, 196 Lappan’s Lane, Kingston ON

Total Area

2,678 m2

Capacity

14,414 tonnes

Processing System

Modified dual stream processing system (i.e. fibre materials and containers
are sorted separately) that sorts and processes recyclable materials to be sold
for further processing

8
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Existing MRF Details
Service Area

City of Kingston and surrounding municipalities

Condition

A condition assessment of the existing MRF was conducted by HDR in 2015,
which determined the facility to be in good condition (HDR Study, 2015)

2014 Feedstock
Processed (tpy)

10,995 tons (including IC&I) with approximately 9,000 tons from Kingston,
Loyalist Township, and South Frontenac

Implications of the WFOA for the City of Kingston
The City is required (until the City’s eligible Transition date under the a-BBPP) to follow
the regulations prescribed by the Province, specifically Ontario Regulation 101/94
Recycling and Composting of Municipal Waste, and has ensured compliance with the
Provincial requirements.
The City’s current recycling program fall under the current WDTA. The recycling program
is expected to wind-up over the next 5 years. The City’s role administrating these
programs depends upon its decision regarding future levels of involvement. There is a
potential opportunity for the City to shift the current financial burden on the provision
and delivery of these services to the producers under the full producer responsibility
regime. However, the extent of this opportunity as well as the relationship between the
City and the producers is still to be determined and is subject to the outcome of the
consultation process being undertaken by SO on the draft a-BBPP.
Based on the transition plan, it is also apparent that the SO will define the catchments
and the City will have a choice to decide if they would deliver collection management
services or provide collection services directly. However, for post-collection service, the
City does not have the first right. It will have to respond to the SO’s REOI and participate
in the bidding process to be successful (based on decision of the bidding process) to
deliver post-collection services in their own catchment area.
Further, with the changing legislative landscape, there is a potential opportunity for the
City to expand the existing MRF during the transition phase, which could play a larger
role in the future processing of recyclables from the eastern Ontario region.

Section 1.2

Investment description

The optimization of the existing MRF has been considered by the City for several years,
with specific focus on a potential expansion. The various recent studies and reports
undertaken by the City with respect to the Project are listed in Table 5 for reference.

9

City of Kingston Procurement Option Analysis | Investment Description and Rationale

Table 5: Overview of Studies, Planning Reports, and Decisions
Study / Report /
Decisions

Date

A Study of the Optimization
of the Blue Box Material
Processing System in
Ontario - Waste Diversion
Ontario’s Municipal Industry
Program Committee (MIPC)

2012

Details and Key Outcomes

Ottawa was identified as the ideal location for a regional
processing facility as it would offer the most cost effective
option.
In this scenario, Kingston would act as a transfer site,
consolidating recyclables that would then be hauled to
Ottawa.
A number of alternatives to this option were presented, the
first of which, Option 1, identified that a regional MRF be
built in Kingston.

2015 Kingston Regional
MRF Study – HDR

June 2015

The objectives of the study were to determine the potential
interest from municipalities in Eastern Ontario for having
their recyclables processed at the MRF and to assess the
financial implications of expanding the existing MRF.
Cost to complete this study was partially funded by the
Continuous Improvement Fund (“CIF”).
Study indicated that the preferred option is to construct a
25,000 tonnes per year (tpy) dual stream MRF if sufficient
tonnage is committed.

Validation Review 2017

April 2017

Objective was to understand the implications of expanding
the MRF under the current legislative landscape and to verify
if the City could operate as a cost competitive MRF within
eastern Ontario.
The purpose of the review was to understand the viability,
risks and opportunities for the City to invest in the
redevelopment of the MRF, if in accordance with the
MOECC’s Strategy, producers will be responsible for the BBP
by 2023, or earlier.
The review also considered the viability of the MRF to provide
processing services after transition of the Blue Box Program
under the WFOA.
The validation concluded that there is likely a shortfall of
tonnage from municipalities 100km from the MRF and that
there may be opportunities to collaborate with external
industry or organizations to fund the design, build and
potentially the operation of the MRF.

Funding from CIF for
Consulting Services

May 2017

City applied to the CIF’s Request for Expressions of Interest
for funding to support this next phase of consulting services.
On July 27, 2017, the CIF notified the City that their
application for funding has been approved.
A report requesting the authorization of the agreement
between the City and the CIF was brought forward at the
September 5, 2017 Council meeting.

Council approval on
exploring expansion of MRF

10

June 2017

Council approved the continuation of exploring the expansion
of the City’s MRF to a 25,000 tpy, dual stream facility by
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Study / Report /
Decisions

Date

Details and Key Outcomes
procuring consulting services to supply a Procurement
Options Analysis (POA) and a Request for Proposal for the
MRF expansion.

Section 1.2.1

Project scope

As noted in Table 5, the analysis conducted by HDR in 2015 reviewed various options
for optimization of the existing MRF in the City of Kingston and potential to expand its
capacity to provide processing services to municipalities of eastern Ontario. This section
further examines the proposed scope of the Project as identified through the HDR Study,
which was further validated through the exercise undertaken by City staff, and the CIF.
Project location
The MRF is located at the KARC site at 196 Lappan's Lane in Kingston. The MRF is located
approximately in the centre of the site and accessed through the northeast entrance
from Lappan's Lane. The entire site has an area of 16,317 m2.
The existing site layout would likely require modifications as the current building
envelope only has a capacity to support a 15,000 tpy dual stream operation. In order
to receive increased throughput or convert the facility into a larger dual stream system
in order to serve as a larger regional MRF, the building footprint will need to be expanded
along with a reconfiguration of the site layout. The existing site layout has certain design
limitations, largely related to on-site east and west space constraints that may limit
certain MRF operations, including:
 The tipping floors for incoming fibre and containers are completely isolated from the
bale storage area. This does not provide the flexibility that would otherwise be there
if access were possible.
 Access to the baler feed conveyor for clean loads of IC&I Old Corrugated Cardboard
(“OCC”) through the truck door on the north side of the building is very much
restricted.
 There is only room for two pre-sort bunkers on both the fibre and container lines.
A potential site plan of the existing MRF site and proposed expansion to support a 25,000
tpy operation is provided in Figure 2.

11
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Figure 2: Proposed Expansion Site Layout and Modifications

Source: HDR Study, 2015.

Elements of Project Processing System
In order to overcome the design limitations identified previously, the existing site would
require certain modifications as part of the Project, as suggested within the HDR Study,
including5:

5

Kingston Regional MRF Study, HDR, June 2015.

12

City of Kingston Procurement Option Analysis | Investment Description and Rationale

 Increasing the building footprint to the south to increase the tipping floor area to
accommodate the increased throughput;
 Increasing the building footprint to the north and west to allow for an additional bale
storage area and room for the new processing arrangements;
 Relocating the Household Hazardous Waste and public drop-off areas to the north
side of Lappan's Lane;
 Installing a new inbound scale on Lappan's Lane and a new entrance to the MRF at
the northwest corner of the site;
 Repurposing the existing scale to be an outbound scale only
As part of the HDR Study, an assessment of the MRF’s existing equipment was
completed to determine the condition of the process equipment and estimate the useful
life remaining of the various components. The assessment concluded that the existing
MRF processing equipment is in reasonably good working order and the routine
maintenance is undertaken when required.
Further, the assessment also concluded that if the equipment continues to be well
maintained and kept reasonably clean, it should be able to operate for another 5 to 7
years. However, there will be consumable components requiring replacement
throughout the operating life of the equipment such as conveyor belts, bearings and
shafts, wear liners and other miscellaneous parts.
Further details can be found in the HDR Study provided in Appendix B.
In order to support expansion of the MRF to operate at a capacity of 25,000 tpy,
modifications would be required to the existing processing system. The design concept
for the modified processing system developed in the HDR Study included:
 Fibre processing system:
‒ An in-floor hopper and inclined conveyor leading material to a pre-sort area;
‒ Two material pre-sort bunkers;
‒ A 2-deck OCC screen and fines screen;
‒ Two fibre sorting lines positioned over floor level bunkers; and,
‒ Four bunkers for positively sorted material and one for negatively sorted old
newspapers.
 Container processing system:
‒ An in-floor hopper and inclined conveyor leading material to a pre-sort area;
‒ A two bunker pre-sort area;
‒ A glass breaker screen to remove minus 2" fines. These are conveyed to a basic
glass cleanup system outside the building;
‒ Paper and other residue removed from the glass travels to an adjacent compactor;
‒ Polyethylene terephthalate is removed by optical sorter, passes by a Quality
Control (“QC”) sort station and is pneumatically conveyed to a dedicated bunker;
‒ Ferrous is removed by overhead magnet;
‒ Remaining containers are manually sorted into 5 bunkers;
‒ Aluminum is removed by eddy current. Following a QC sort, aluminum is blown
into a storage cage; and,
13
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‒ All remaining residue is then transferred via conveyor to a compactor located
outside the south wall of the MRF.
This design could be implemented through use of some of the existing equipment, and
additional equipment including new conveyors, screens, a glass breaker system, optical
sorter, and new baler.
Section 1.2.2

Review of other viable options for the City

As summarized in Table 5, the City commissioned various studies and reports over the
past few years on assessing potential options for optimizing the MRF and developing it
into a regional facility. The alternative options considered by the City are described
below, along with a summary of the recent validation study by the City to review and
validate the original conclusions in light of the new legislative changes (RRCEA and
WDTA).
Initial Assessment of MRF Expansion and Replacement Options6
For the purposes of the 2015 HDR Study, the City identified the potential opportunity to
modify and reconfigure the existing MRF equipment and building, or develop a greenfield
MRF to manage the blue box recyclables on a regional scale, ranging from 15,000 tpy
to 25,000 tpy.
The following options were identified for providing the required services at the existing
MRF:
15,000
15,000
25,000
25,000

tpy
tpy
tpy
tpy

dual stream MRF;
single stream MRF;
dual stream MRF; and
single stream MRF.

In addition, for comparative purposes, MRF replacement options were also considered:
15,000 tpy single stream MRF;
25,000 tpy dual stream MRF; and
25,000 tpy single stream MRF.
Based on the detailed assessment of the various options conducted by HDR, from the
processing system perspective, the dual stream processing was determined to be overall
less expensive than single stream processing. Further, the assessment concluded that
the existing MRF could be scaled up to accommodate 15,000 tpy with minor
modifications as a dual stream facility, but moving to a single stream facility would
require significant investments in new equipment, making the 15,000 tpy single stream
option more costly compared to the 15,000 tpy dual stream option.

6

Kingston Regional MRF Study, HDR, June 2015.
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In terms of increasing the scale of the MRF to accommodate 25,000 tpy, the study
concluded that significant investments in new processing equipment would be required,
coupled with higher operating costs. While the dual stream facility has higher labour
costs, the single stream facility has higher variable operating costs related to higher
residue rates, utilities, spare parts, and maintenance, which affect the net cost per
tonne.
Overall, the 25,000 tpy dual stream facility was assessed as the lowest net cost
($38/tonne) option. The option to upgrade the existing MRF to enable it to process
15,000 tpy would only provide additional processing capacity of 3,500 tonnes annually
and would provide only limited opportunities for other municipalities to utilize capacity
at the MRF, hence not allowing the City to develop the MRF into a regional facility for
eastern Ontario. Further, the study concluded that should the City decide to expand the
existing MRF to a 25,000 tpy dual stream facility, there would be additional capacity to
allow processing of additional material from other municipalities, and to address
increases in tonnage due to population growth or changes in the composition of the
recyclable material processed.
2017 validation review of HDR Study conclusions
Since July 2015, the City staff had put on hold further exploration of the potential
expansion of the City’s MRF, however following the introduction of the WFOA; City staff
began working with the CIF to re-look at the opportunity in light of the changes. In early
2017, the City, with the support of the CIF, conducted a validation review of the HDR
study from 2015 to understand the potential risks and opportunities for the City from
investment into redevelopment of the MRF and verify the original conclusions of the
study7. The following risks were highlighted by the review:
 If sufficient residential recyclable tonnage is available within a reasonable hauling
distance to Kingston to warrant the construction of a 25,000 tpy MRF;
 If the capital upgrades proposed in the 2015 Study remain appropriate for a 25,000
tpy MRF; and
 If the City could provide a cost competitive recycling processing service within eastern
Ontario.
The review identified four options for the City’s MRF:
 Option 1: Continue to operate the MRF ‘status quo’ with minimum maintenance and
limited capital replacement.
 Option 2: Expand and optimize the existing MRF to a 25,000 tpy dual stream facility.
 Option 3: Expand to a 15,000 tpy dual stream MRF facility, with limited equipment
optimization.
 Option 4: Convert the MRF to a transfer station facility with a capacity between
15,000 to 25,000 tpy.

City of Kingston Report to the Environment, Infrastructure, and Transportation Policies Committee (Report No. EITP17-020), Material Recovery Facility Expansion Update, May 9 2017.
7
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Based on the review, Options 1 and 2 were determined to be the most desirable.
Consistent with the conclusions of the 2015 HDR Study, Option 3 was determined to not
provide the capacity required to attract producers leading up to or at transition, and
Option 4 if required could be explored at a later date.
Table 6 provides a summary of assessment of risks and opportunities for each option
under consideration.
Table 6: Summary of Opportunities and Risks
Option
Option 1: Operate
MRF as Status Quo

Risks
Suffer major breakdowns and delays
to processing
Higher gross operating costs

Opportunities
Save capital investment
Continue to receive up to 50% funding
during transition

The MRF will not be an attractive
solution for producers
Could become a stranded asset
Option 2: 25,000
tpy Dual Stream
Facility

May not be able to secure tonnage

Lower operating costs for Kingston

MRF may not be cost competitive
with other MRFs in eastern Ontario

Improvements to collection system (all
recyclables weekly)

Could become a stranded asset

Modern MRF

Capital investment required exceeds
the 2018 capital MRF rebuild budget
of $5M

Attractive facility for producers
Potential to secure funding from CIF
Maintaining business in Kingston
Regional hub for recycling processing
Processing location for IC&I sectors in
the community
Procurement partnerships
Control of service levels

Option 3: 15,000
tpy Dual Stream
Facility

The MRF will not be an attractive
solution for producers

Save a large portion of capital
investment

Could become a stranded asset

Potential to lower operating costs for
Kingston

Will not be able to serve as a hub for
eastern Ontario

Option 4: Transfer
Station

May not be able to secure tonnage

Potential improvements to collection
system

Actual processing location, marketing
of recyclables is unknown

Likely able to secure the transfer
tonnage

Transfer may not be cost competitive
with others in eastern Ontario

Potential to secure funding from CIF

Loss of accountability to customers

Potentially attractive facility for
producers

Loss of service level control

Regional hub for transferring

May not be able to secure tonnages
Could become a stranded asset
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Overall, the validation review concluded the following:
 Option 1 should be considered if the City intends to exit providing recycling processing
services post transition, and does not intend to become a service provider to the
producers (i.e. a divestiture).
‒ Status quo MRF may not likely be an attractive option for the producers at the time
of transition due to the MRF’s current capacity threshold, operating cost and aging
equipment. However, there could still be potential that if the City opts for this
option that the producers may seek to negotiate with the City for processing
services.
 Option 2 should be considered if the City wants to take advantage of environmental,
social, and cultural factors that go along with continuing to process services locally
but at a projected lower operating cost. Such factors include:
‒ Processing recyclables ‘close to home’ to reduce greenhouse gas emissions from
transportation;
‒ Customer / resident satisfaction;
‒ Ensuring that the recyclables are marketed and do not go to landfill;
‒ A higher probability of that Kingston’s MRF will continue to operate in a producer
operated BB system;
‒ Local jobs related to the green economy;
‒ Supporting emerging and innovative technologies in Kingston; and
‒ Influence on acceptable recyclables.
 Option 3 is a lower financial risk option as the facility could be easily expanded to
process 15,000 tpy, but the facility would not include emerging or innovative
technologies that would improve the recycling program, nor make the MRF attractive
to producers in the future.
 Option 4 is also a lower financial risk option. This option would be less expensive than
Option 2 but more expensive than Option 3 as the facility would require a large
retrofit.

Section 1.3

Investment decision

Based on recommendations from the 2017 validation review by the City staff and CIF,
Council approved the staff’s recommendation on continuing to explore the potential
expansion of the MRF to a 25,000 tpy dual stream facility by undertaking an analysis of
potential procurement options which would provide the City with the best value for
money, the subject of this POA.
The City’s preferred option of expanding its MRF to a 25,000 tpy dual stream regional
facility offers the following potential benefits to the City:
 Innovative Technology: Use of innovative technology to process recyclables, and
transition the facility into a modern dual stream facility.
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 Optimization of Current Program and Benefits to Residents: Ability to
transition the City’s recycling program into a dual stream system, which would allow
the City (in due time) to collect all recyclables (both blue box and grey box) weekly
and discontinue the current alternate week schedule. This may lead to additional
benefits to residents, including:
‒ Greater recycling diversion rates if customers are able to place all recyclables out
for weekly collection as customers will no longer be required to store two weeks’
of blue or grey box materials.
‒ Greater resident satisfaction as there would be less confusion from an alternate
week schedule and less recyclables rejected at the curb.
 Additional Best Practices: As the Province intends to designate additional materials
for the producers to manage, retaining, and expanding the MRF with a newer
processing, system would provide the City with the ability to reduce garbage limits,
and frequencies, along with implementation of additional best practices to reduce
waste to landfill and enforce disposal bans.
 Maintain Customer Service and Accountability: Continuing to operate the MRF
or having oversight at the MRF will provide the assurance to the City and extends
assurance to residents that their recycling, gets recycled. Although at times
continuing to process certain recyclables does not make financial sense, the City, to
be transparent and accountable to its residents / customers ensures that all
recyclables are source separated into their respective commodities, prepared to meet
market specifications, and sold at a fair unit price. The City operates on a triple
bottom line where, the social, environmental, and financial perspectives are
respected.
An option to sell the existing MRF was not part of the initial options under consideration
for the HDR study as well as the 2017 validation review. However based on the potential
upcoming changes in legislation, the City has been considering the option to divest its
ownership in the existing MRF as part of the overall analysis. Depending upon the final
legislation and its impact on the roles and responsibilities of the City, the option to sell
the existing MRF may be a potential consideration. Therefore, for the purposes of this
POA, the divestiture option has also been included as part of the assessment process.
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Section 2

Procurement
Options Analysis

This section defines the City’s decision-making methodology towards short-listing the
preferred procurement options (including a full divestiture) (“Procurement Options”
or “Options”). The methodology identifies the City’s procurement objectives and
constraints, which are utilized to establish a range of Procurement Options that are
described in detail in this section and form the basis for the Qualitative Analysis
presented in Section 3.

Section 2.1

Decision making methodology

Procurement Options refer to the manner in which the public sector contracts with a
private sector partner (“Private Partner” or “Project Co”) to deliver an infrastructure
project. There exists a range of potential Procurement Options from conventional public
sector-led design, tender, construct and operate models to PPPs involving varying levels
of responsibilities and risks allocated between the public and private sector, and at the
very end of the spectrum, a divestiture which would be the outright sale of the asset to
the private sector.
One of the main objectives of this Procurement Option Analysis study is to determine
the preferred Procurement Option that:
 Appropriately allocates the risks to the party best able to manage them;
 Is commercially viable; and
 Results in Value for Money (“VFM”) for the City as a Project sponsor.
Figure 3 illustrates the methodology utilized to select the recommended Procurement
Option for the Project.
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Figure 3: Procurement Options Assessment Process

The first step of the process entails identifying the City’s procurement objectives in line
with the stated Project goals, objectives and constraints, to ensure that the ultimate
recommendation will meet the City’s requirements. The second step in the process is to
describe each of the considered Procurement Options, identify how each of the Options
would be applicable to the Project, and identify the associated roles and responsibilities.
The third step is to undertake a qualitative assessment of the Procurement Options to
short-list the Options for further consideration and analysis. This assessment is
undertaken based on the City’s qualitative evaluation criteria, against which each of the
Procurement Options are evaluated, to identify the short-listed Procurement Option(s).
The qualitative assessment will also reflect feedback gathered through the market
sounding consultations process with regard to the likely level of private sector interest
in the short-listed options.
The short-listed Procurement Option(s) is then put to the final test through a
quantitative assessment comprising of a Value for Money analysis, which will confirm
whether the model(s) generates a positive value for money relative to the traditional
delivery model. The optimal Procurement Option will then be recommended as the one
that drives the highest value for money, consistent with the Project’s procurement
objectives and constraints.

Section 2.2

Procurements objectives and constraints

The City’s procurement objectives and constraints are described below.
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Section 2.2.1

Procurement objectives

As part of the process outlined above, the City has identified the following key
procurement objectives for the Project, as noted in Table 7.
Table 7: City's Procurement Objectives
Primary Objectives

Description

Risk Transfer

The City wishes to transfer and secure appropriate risks, e.g. design and
construction risks as well as risks during the operations period, to the
private sector. In addition, contract, political, material quality, material
market, and risks associated with changes in the EPR framework and
program for blue box recycling should be properly addressed, and
mitigated.

Strategic Alignment

There should be an appropriate alignment with the City’s program
delivery strategies and policies geared towards new infrastructure
projects and long-term services that the City wishes to provide. In
particular, there should be a focus on the City’s vital objectives
addressing climate change and job creation.

Legislative Impact

Given the potential changes to the BBPP resulting from the WDTA and
further out the RRCEA, and future negotiations between the
municipalities and the Producers, it is unclear what the exact impact on
the MRF and specifically future operations will be. The interim impact
would result from the City’s decision to transition (or not) under an
amended Blue Box Program Plan to a system where SO, on behalf of the
Producers delivers blue box collection and post-collection (i.e., processing
and management) services. The City’s MRF will need to be selected by
the Producers to play a role in the post-transition, post-collection network
and respond to an initial Request for Expressions of Interest (REOI)
followed by a Request for Proposals to deliver post-collection services to
the catchment area to which the City is assigned. Catchment areas will
not be established by SO until after the Minister of the MOECC approves
the a-BBPP which is anticipated by June 1, 2018. SO expects that it will
establish catchment areas in mid-November 2018 after the Minister’s
approval. The earliest date to transition is expected to be in mid-2020,
and full transition for all scheduled catchment areas will take place
between 2020 and 2025.

Cost and Schedule
Certainty

There should be strong incentives in place for the expansion /
construction to be completed on time and on budget, and the party
responsible for expansion / construction should bear the consequences of
delay and / or cost overruns.

Private Sector Market
Interest, Capacity, and
Expertise

There should be interest from potential private sector market participants
in the Project, which would promote fair and transparent competition
among the potential participants with the required capacity, expertise,
and experience to undertake the Project.

Performance Security

The private sector’s performance during the expansion / construction,
operations and maintenance periods should be assured through a liquid
form of performance security, which can easily be leveraged by the City if
need be.

Alignment of Construction, The City wishes to engage a Private Partner for a long-term basis on the
Maintenance and Lifecycle Project and hence there should be incentives for the Private Partner
Costs
responsible for the annual maintenance and lifecycle costs to make
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Primary Objectives

Description
appropriate considerations on design and construction versus long-term
maintenance to optimize value.

Section 2.2.2

Procurement constraints for the City

It is important to identify any constraints that could restrict the City from pursuing
certain Procurement Options. These constraints are described in Table 8.
Table 8: City's Procurement Constraints
Primary Constraints

Description

Funding

PPP projects can more expensive on a cash basis than traditional
projects and can have significant affordability implications.

Operational Funding
Formula

The level of revenue risk transferred to the private sector on a regional
MRF may curtail interest. For example, there will likely be a different
appetite in the market to take municipal waste versus commercial IC&I
waste.

Scope of the procurement
option

The key objectives of the City and its partners will determine the scope
of the Project assured through a liquid form of performance security
which can be easily leveraged by the City if need be.

Approvals

The length and complication of the approval process may limit
opportunities and / or interest from bidders.

Brownfield Expansion

Given that a potential private sector partner would need to accept the
existing facility and the state of the assets, this is a unique transaction.
Certain PPP procurement options involving third-party project financing,
do not lend themselves well to a brownfield structure.

Legislative Changes

Given the potential changes to the BBPP resulting from the WDTA and
RRCEA, and the status of future consultations between municipalities,
SO, and RPRA, it is unclear what the exact impact on the MRF and
specifically future operations will be. This impact would result from the
City’s decision to transition (or not) to a system where SO delivers blue
box collection and management services.

Change in Material
Marketing

Currently North American and international recycled commodity
markets are in flux based on the Chinese ban on imports of certain
grades of paper and plastic materials coming into effect in 2018. This
has potential to result in increased cost of processing (labour,
equipment) to achieve higher material quality standards and / or lack
of access to markets and / or to lower value markets.

Section 2.3

Preliminary Procurement Option Analysis

This section describes, in general terms, the range of Procurement Options considered
by the City, as set out in Figure 4. At a high level, delivery of an infrastructure project
includes design, construction, maintenance and / or operation of the asset(s) as well as
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financing of construction (short-term and long-term financing). Procurement Options
generally differ from one another in terms of:
 Allocation of responsibility for design, construction and maintenance (including
lifecycle); and
 The timing and method of paying the Private Partner, and whether the selected timing
and method of payment is deferred, thereby requiring the private sector to obtain
financing.
The options provided in Figure 4 are based on market knowledge, experience, as well
as the City’s procurement objectives and constraints. Most infrastructure delivery
models in Canada fall in the middle of the spectrum (i.e., public-private partnerships or
PPPs – It is also important to note that these options already exist in the waste industry)
and stop short of full privatization / divestitures. A PPP arrangement allows the public
sector to retain public ownership of the infrastructure asset while transferring risks to
the private sector that it does not wish to or is unable to manage. Each Procurement
Option differs in terms of the degree of risk and responsibility delegated to the private
sector, duration of private sector involvement, and method of securing contractor
performance.
Figure 4: Procurement Options

The discussion of Procurement Options frequently refers to the concept of “securing
performance” or “performance security”. There are a number of security mechanisms,
as listed below, which the City may employ. In looking at some of the more common
forms of security, the key consideration underpinning the analysis as to which form to
use, is the liquidity of each (i.e. the ease with which the City can enforce the security in
case of poor performance without reliance on protracted court processes and / or
arbitration). Types of performance security include:
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 Performance Bonds: Bonding is considered less liquid than other securities since
cashing a bond requires considerable time and effort, and the surety company (i.e.
the bonding company) may contest the process.
 Letters of Credit: Letters of credit are more liquid than performance bonds and
backed by the issuing banks guarantee providing the City with additional comfort on
ability to pay. However, letters of credit are typically more costly than bonding and
have an impact on the Private Partner’s balance sheet (i.e. it is recognized as a
contingent liability).
 Performance Based Payment: This is considered a more liquid form of
performance security than either a letter of credit or a Performance Bond as the City
can hold back payment in case of poor performance by a Private Partner. Generally,
payment for performance is considered to be more comprehensive when the Private
Partner has private capital at risk and must perform in order to repay debt and equity
holders. The other attractive feature of this security is that the City is in full control
of making performance payments and does not risk having to deal with a surety or a
bank for enforcement.
Each Procurement Option will look to address the implications to the municipalities and
service providers from the transition of the BBPP to an EPR regime under the WDTA and
further out the RRCEA.
The sections to follow describe each Procurement Option under consideration for the
Qualitative Assessment, including an explanation of the associated roles and
responsibilities for the City and Project Co / Private Partner under each Option.
Section 2.3.1

Design-Bid-Build – Traditional Public Sector Procurement
Approach

Through a public sector approach, the City would typically procure similar capital
projects through a Design-Bid-Build Procurement Option.
Figure 5: Design-Bid-Build structure

Under a DBB, the City leads the design and construction of the MRF expansion. The City
takes responsibility for the procurement of all design work through a consulting
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engineering firm, and tenders the construction works to one or more private sector
general construction firms. Under this Option, the City would perform a strong
construction management and coordination role.
Payment for construction is made through progress payments to construction
contractors during the construction period. The City would likely fund progress
payments during construction through traditional long-term public debenture financing.
Due to this method of payment, construction contractors do not have to obtain
significant amounts of private financing in order to carry out construction. Performance
is secured through less liquid methods including performance bonds and limited
construction warranties. At completion, the City leads the testing and commissioning
process.
Following completion, the infrastructure is turned over to the City, which then assumes
full responsibility, or enters into a separate operating contract with a private operator,
for operations and maintenance of the MRF. Although budgeting and payment for the
operating period may be carried out in any manner chosen by the City, typically annual
operating budgets are funded based on the annual budgeting process, which results in
a high risk of deferred maintenance and in turn causes accelerated depreciation (i.e.,
useful life does not meet expected design life). Under a DBB, the City typically owns the
infrastructure at all times.
Under a “typical” DBB model (i.e. as defined for purposes of the VFM assessment), the
City is assumed to be responsible for all operations and maintenance risk.
Within this Procurement Option, and subject to the City outsourcing some or all of the
operations and in maintenance work, the City will retain all risks identified and
unidentified through the operations and maintenance period. The City will be the party
that is wholly responsible for determining how it will participate during the BBPP
transition period and in the future new EPR framework under the RRCEA. The City would
determine if it continues to provide post-collection services for the management of
designated materials in the future catchment area established by SO.
In accordance with best practice for VFM analysis, the DBB option is retained
as a theoretical Public Sector Comparator.
Section 2.3.2

Design-Build-Finance

Under a Design-Build-Finance (“DBF”) option, design as well as Engineering,
Procurement, and Construction (“EPC”) roles are integrated with a single private sector
design-build contractor (Project Co). Therefore, design and construction risks are shifted
to the Private Partner.
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Figure 6: DBF structure

As with the DBB, the City leads the design study component of the design phase. The
functional design study will take design to approximately 30% of the total requirement.
However, the Private Partner takes responsibility for the detailed design and
construction of the Project.
The DBF model typically does not provide any payment to Project Co until substantial
completion is achieved (an alternative option would be milestone payments during the
construction period). This is considered a form of performance-based payment and thus
provides robust performance security – Project Co is not paid until it executes on its
obligation to complete the infrastructure in compliance with specifications (i.e., payment
on performance). Subject to the size of the construction, Project Co may obtain financing
from private sector lenders to bridge the construction period. This structure strongly
incents Project Co to complete construction on time and in conformance with
specifications in order to receive payment and repay its lenders.
Given that under a “typical” DBF contract no payments are made to the Private Partner
until substantial completion, the construction is financed through a combination of debt
either on a non-recourse project finance basis or a corporate finance term loan / credit
facility (financed on the Private Partner’s balance sheet) or equity. This type of finance
typically carries significant oversight and due diligence by the banks both upfront and
throughout the construction period. From the City’s perspective, the lender provides
additional oversight and discipline over Project Co. Furthermore, the lender would also
ask for security and diligence, which tends to limit events like cost overruns, delays by
Project Co etc. However, this oversight by lenders would only be available until
construction is complete and the Material Recovery Facility is accepted, as the banks
would then be repaid at substantial completion.
As with the DBB model, the infrastructure is turned over to the City following completion.
The City would assume full responsibility for operations and maintenance of the MRF,
usually funding the operating period costs through the annual budgeting process.
Similar considerations as with DBB regarding the potential for deferred maintenance
apply. Project Co may provide limited warranties following final completion, but
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generally does not have long-term responsibility for the quality of design and
construction. Under a DBF, the City would own the infrastructure at all times.
Under the DBF, the risks associated with the transition under the RRCEA or amended
BBPP remain the same as under DBB.
Section 2.3.3

Design-Build-Operate-Maintain

As with the DBF option, under a Design-Build-Operate-Maintain (“DBOM”) option, a
single Project Co has the final design and EPC responsibilities and is required to raise
private financing to fund the construction costs with payment from the City only received
upon substantial completion. The key difference to the DBF is that the operations and
maintenance responsibilities are included as part of the contractual obligations.
Figure 7: DBOM structure

The City would provide capital and operational funding, as required, within the
contractual agreement with Project Co. Project Co would have strong incentives to
complete construction on time and in accordance with specifications in order to receive
payment and repay lenders (for financing of all construction obligations up to substantial
performance). Performance would be secured through the performance based payment
approach. The City would likely fund the completion payment during construction
through either long-term financing by traditional public debenture or through its capital
budget.
Further, since Project Co is responsible for maintaining the Project, this should result in
a more prudent and responsible approach being taken during the design-build phase
and potentially result in a higher quality asset. Project Co would look to ensure that the
design and construction of the asset align with the operations and maintenance
requirements over the operating term.
Using this option, the City transfers operations and maintenance (regular and
rehabilitative) responsibilities to Project Co over the operating period, with payments
that occur during operations subject to a performance based payment regime. During
the operations period, Project Co would have to comply with specifications developed
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by the City. Payments by the City would be subject to a payment mechanism, which
would apply deductions (payment adjustments) for poor operations and maintenance
(as measured against the specifications). However, Project Co would have no private
capital at risk during the operations period (since all construction costs have been
repaid) and therefore the City would have to rely on more limited and less liquid
methods of performance security such as letters of credit and performance bonds.
Moreover, Project Co would be mandated to comply with handback requirements to
return the facility to the City at the end of the operating period. In the DBOM model,
the City can look to transfer risk and the potential revenue from sale of material to
Project Co.
Concerning allocation of risk associated with the current a-BBPP transition under the
WDTA, the City will have limited decision-making on the provision of post-collection
services for residential blue box programs during the transition period. Based on the
current information provided by SO on the amended BBPP under the WDTA8, SO intends
to set-up catchment areas for the province and assign a transition date to each
catchment area. Catchment areas are likely to be eligible for transition between 2020
and 2025. Following approval of the a-BBPP by the Minister (assumed by June 1, 2018)
SO intends to establish the catchment areas by mid-November 2018. Concurrently with
the development of the catchment areas, SO will also develop the proposed statement
of work for collection and post-collection services. Following publication of the final
catchment areas and proposed sequencing, SO will issue a REOI to gain an
understanding of the parties interested in providing post-collection services (i.e. MRFs)
to the established catchment areas. Following the REOI, SO would release RFPs for these
services, and have interested parties provide competitive proposals. The City, if it wishes
to provide post-collection services to the catchment area must be prepared to respond
to the REOI and RFP and demonstrate capabilities to meet the project objectives and be
cost competitive in the marketplace. The City will have to be selected; it will not have
first choice to provide the service. As it is unclear what catchment area the City will be
included in and the timing for sequencing of the City and the surrounding region, the
City’s MRF under the a-BBPP may not play a role under the a-BBPP until sometime in
between 2020 to 2025. When the catchment area becomes eligible for transition, the
City may opt-in to provide collection services. However, unlike post-collection services,
municipalities will have the first right to provide these services. Currently, it is
understood that the City would be required to enter into an agreement with SO to
provide collection services and will be required to adhere to their terms and conditions,
which will include where the City is required to deliver the obligated recyclable materials
for post-collection services. That location may not be the City’s MRF, if the City’s MRF is
not selected by SO to play a role in the post-transition, post-collection network.
However, Project Co would potentially bear some risk for stranded investment based on
the City’s decisions. The City would have to consider contractual mechanisms to address
this risk, potentially coupled to the cost recovery mechanisms, which would be available
to the City under the new program.

8

Stewardship Ontario: Blue Box Program Plan, “Draft for Consultation”, December 2017.
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Under this option, the public sector maintains ownership of the infrastructure at all
times.
Section 2.3.4

Design-Build-Finance-Operate-Maintain

As with the DBF and DBOM options, under the Design-Build-Finance-Operate-Maintain
(“DBFOM”) model, the final design, construction, and long-term operations and
maintenance responsibilities are integrated with a single Private Partner (Project Co).
Project Co is not paid for construction until substantial completion (resulting in a
requirement to source private sector financing), and generally assumes significant
design and construction risks. Project Co has strong incentives to complete construction
on time and in accordance with specifications in order to receive payment and repay
lenders.
The key distinction between the DBFOM option and the DBOM option is the amount of
private capital (debt and equity) that is to be repaid by the City over the remaining term
of the Project. This private capital is at risk as part of the performance-based payment
and is the most significant and highly liquid form of security. The security provided
through the private capital at risk will be an order of magnitude greater than the limited
letter of credit security provided as part of the DBOM.
Figure 8: DBFOM structure

As with the DBOM, the City would provide capital and operations period funding, as
required, within the contractual agreement with Project Co. Project Co would have
strong incentives to complete construction on time and in accordance with specifications
in order to receive payment and repay its short-term lenders.
Under all forms of DBFOM, Project Co would be responsible for operations as well as
regular and rehabilitative maintenance of the Project for a period of 20 years in
exchange for an annual operations and maintenance fee. During the operations period,
Project Co would have to comply with specifications developed by the City.
Project Co would have debt and equity capital at risk over the length of the contract
term. Payments would be subject to a payment mechanism which would apply
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deductions for poor performance (payment adjustments), as measured against the
output specifications. Since repayment of this private capital would be at risk, Project
Co would have very strong incentives to ensure the long-term quality of the
infrastructure and operations and maintenance services.
The combination of gradual repayment of capital and performance-based payment
would be the most robust form of performance security. It would be difficult for Project
Co to abandon its contractual obligations since it would be obligated to continue to
perform in order to repay its debt and equity investors. This output-based approach
would help ensure that maintenance would not be deferred. The payment mechanism
would be set out in the project agreement between the City and Project Co.
At the end of contract term, Project Co would be responsible for complying with handback provisions (as set out in the Project Agreement) in order to return the MRF to the
City. A series of condition assessments would be required prior to hand-back and the
City will have the ability to hold back payments where deficiencies are identified and
appropriate Project Co remedial plans are not put in place to the City’s satisfaction.
Similar to the DBOM option, the City will would still make the decisions on its
participation under the new a-BBPP and during the transition period, but Project Co
would have potential to bear some risk for stranded investment based on the decisions.
Hence, certain contractual mechanisms would have to be considered to address this
risk, potentially coupled to the cost recovery mechanisms, which would be available to
the City under the new program.
Under this option, the public sector maintains ownership of the infrastructure at all
times.
Section 2.3.5

Divestiture

At the very end of the spectrum of Procurement Options, the City could consider the
private sector ownership model, which is a divestiture, or a complete sale of the existing
asset to the private sector. Under this Procurement Option, the City would receive a
one-time payment from the sale of the existing MRF and transfer all responsibility and
risk of operations and maintenance of the MRF to the Private Partner, as well as offload
all the risk related to the MRF becoming a stranded asset based on the implementation
of the a-BBPP.
Figure 9: Divestiture structure
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Under the Divestiture, the City would also lose control over the service levels and
processing of recyclable materials from the City’s service areas, while transferring all
revenue potential and market risk to the Private Partner. However, it is important to
note that whether the Divestiture is undertaken or not, the City would likely lose some
degree of control under the new EPR framework. The City’s current services would be
split into two distinct services, collection, and post-collection. Under the Divestiture, the
City may elect to opt-in to provide collection services for its catchment area but would
not be responsible for providing post-collection services. While the a-BBPP has not been
finalized, it is expected that under the new plan, the City would have to bid on providing
processing services to the producers. If it was unsuccessful in the bid process, its MRF
could become a stranded asset.
Under the Divestiture, the City could structure the transaction with a conditional
contractual obligation from the private sector operator to meet the City’s objectives on
processing the City’s current and future recyclable materials, during the transition
period. As the private sector operator would be responsible for bidding for the relevant
catchment area under SO’s competitive procurement process, once the transition period
is completed, the City’s recyclable materials may or may not be processed at the facility.
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Section 3

Qualitative Analysis

Further to the Procurement Objectives and Constraints identified in Section 2.2, this
Section sets out the qualitative criteria, methodology, and assessment for screening the
Procurement Options to determine the short-listed Procurement Options for the Project.
The Section also outlines the strategy for engaging with private sector market
participants and the key findings from the Market Soundings with respect to their
interest in the Project and feedback on key issues.

Section 3.1

Qualitative criteria and methodology

Figure 10 below sets out the process that has been undertaken by Deloitte in
collaboration with the City’s team in analyzing the Procurement Options identified in
Section 2.3.
Figure 10: Qualitative analysis methodology

Section 3.1.1

Qualitative Evaluation Criteria

The qualitative criteria have been developed considering the City’s primary procurement
objectives, policy and strategic direction, the proclamation of the WFOA legislation, past
experience with similar PPP projects, as well as insights from market soundings and
precedent projects (“Evaluation Criteria”). In collaboration with the City’s team, the
following set of broad Evaluation Criteria have been developed in order to assess and
rank each of the Procurement Options.
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Table 9: Qualitative Evaluation Criteria
Evaluation Criteria \ Description
1. Risk Transfer
1.1 Transfer of significant
design and construction
risks to the private sector

The extent to which the Procurement Option transfers significant design
and construction risks to the private sector, reducing the risks borne by
the City with respect to the Project

1.2 Private capital at risk
during construction phase

The extent to which during the construction period, private capital is at
risk to ensure that the private sector ultimately bears construction
related performance risks.

1.3 Private capital at risk
during the operating period

The extent to which during the maintenance period, private capital is at
risk to ensure that the private sector ultimately bears maintenance
related performance risks.

1.4 Contract renewal risk

The extent to which operator contracts will be renewed with the existing
and/or expanded Material Recovery Facility. Contract Renewal Risk will
be shared by both the City and the private sector.

1.5 Supply risk

The extent to which the existing and expanded capacity falls short of
supply. The private sector will ultimately bear the bulk of the supply for
which it should cover through new contracts with other municipalities
and IC&I.

1.6 Market risk

The extent to which the MRF is able to meet higher market quality
standards resulting from changes in the North American and
international market for recycled commodities, and the ability to obtain
fair market value for recovered materials. The private sector will
ultimately bear the risk of achieving material quality standards to meet
market requirements. The City may bear, share or transfer the risk
associated with marketing of materials.

1.7 Budget risk

The extent of impact on the City’s operating budget due to increasing
processing costs to the City and / or reducing in potential revenue.

2. Private Sector Market Interest, Capacity, and Expertise
2.1 Interest from potential
market participants

The extent to which each Procurement Option generates interest from
potential market participants for the Project, while promoting fair and
transparent competition.

2.2 Capacity of potential
market participants to
undertake the Project

The extent to which the Procurement Option attracts the right potential
market participants that have the required capacity to undertake the
Project.

2.3 Expertise and experience in This criterion measures the extent to which the Procurement Option
operating and maintaining
allows the City to leverage the expertise and experience of a Private
the Project
Partner in maintaining and completing periodic major lifecycle
maintenance, on similar facilities.
2.4 Managing interface with
existing operator

The extent to which the Procurement Option could allow the existing
operator of the MRF to interface and transition operations of the
existing MRF effectively and efficiently to the DB contractor / Project Co
/ new operator, as applicable.

3. Strategic Alignment
3.1 Customer service and
accountability to residents
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The extent to which the Procurement Option enables the City to
continue to provide services to its customers / residents and maintain
accountability to its residents.
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Evaluation Criteria \ Description
3.2 In line with climate change
and green economy pledge

The extent to which Procurement Option is in-line with the City’s
engagement in respecting climate change policies, conviction, protocols
and agreements.

3.3 Alignment with economic
objectives

The extent to which the Procurement Option is in-line with the City’s
engagement in preserving existing or creating jobs within the whole
supply chain and project itself.

3.4 Supporting emerging and
innovative technology

The extent to which the Procurement Option supports the drive for
emerging and innovative technology within the City and the surround
regions.

3.5 Social and business impact

The extent to which the Procurement Option supports the social and
business affect in terms of customer / residents satisfaction and the
influence on acceptable recyclables.

3.6 Processing availability of
The extent to which the Procurement Option will offer certainty in the
City’s material in the future City’s material processing capacity and availability over the long-term.
4. Legislative Impact
4.1 Impact on alignment with
collection service contracts

The extent to which the timelines for implementation of the
Procurement Option are in-line and flexible with the City’s current and
future collection services contracts.

4.2 Impact of City’s ability to
respond to a Request for
Expression of Interest
(REOI)

The extent to which the Procurement Option is in-line with the City’s
ability to effectively and successfully respond to the potential REOI to
be issued by SO.

4.3 Impact on City’s cost
recovery

The extent to which the Procurement Option is in-line with the City’s
plan in recovering the total invested capital and operating (processing)
costs for the Project.

5. Cost and Schedule Certainty
5.1 Incentives to complete
The extent to which the Procurement Option provides incentives and
expansion / construction on other contract mechanisms to ensure that expansion / construction is
time
completed on time.
5.2 Incentive to operate and
maintain without cost
overruns

The extent to which the Procurement Option allows for the entity
responsible for expansion / construction and maintenance to bear the
consequences of delay and/or cost overruns during either of the
construction and / or the operating periods.

5.3 Cost certainty to the city
through fixed operating and
maintenance prices for the
entire operating period of
the Project

The extent to which the Procurement Option provides a greater degree
of costs certainty to the City through fixed commitments on
maintenance prices for the entire Maintenance Period, with such
commitments backed by appropriate security to ensure compliance.

6. Performance Security
6.1 Secures performance
during the construction
phase

The extent to which the Project Option secures performance during the
construction phase, including material processing management, with
very liquid forms of security that can be easily leveraged by the City, if
needed, to further incentivize performance.

6.2 Secures performance
during the operating period

The extent to which the Procurement Option secures performance
during the operating period for operations & maintenance with very
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Evaluation Criteria \ Description
liquid forms of security, that can be easily leveraged by the City, if need
be, to further incentivize performance.
7. Alignment of Construction, Maintenance and Lifecycle Costs
7.1 Whole-life approach to
assets from the start of the
design phase

Section 3.1.2

The extent to which the Procurement Option implements a while-life
approach to the assets from the start of the design phase, incenting the
entity responsible for maintenance and lifecycle costs to make
appropriate considerations of design and construction versus long-term
maintenance to optimize value.

Evaluation weighting factors and scoring methodology

As part of the qualitative analysis methodology, the relative importance of the
Evaluation Criteria defined in Table 9 was determined through assigning weights to the
criteria in relation to how each criterion ranks in importance to the City’s overall strategic
goals and objectives of the Project. The weights of each criterion were developed
through feedback / input from the Project Team during an “Evaluation Workshop” as
well as post-workshop. The weights established for each of the criteria are provided in
Table 10.
Table 10: Evaluation Criteria Weights
Sub-Totals
Criteria

Maximum
Raw Score

Totals
SubWeighted
Score

SubWeights

Criteria
Weight

Criteria
Score

1. Risk Transfer
1.1 Transfer of significant design
and construction risks to the 5.0
private sector

20%

1.0

1.2 Private capital at risk during
construction phase

5.0

20%

1.0

1.3 Private capital at risk during
the operating period

5.0

10%

0.5

1.4 Contract renewal risk

5.0

5%

0.25

1.5 Supply risk

5.0

20%

1.0

1.6 Market risk

5.0

10%

0.5

1.7 Budget risk

5.0

15%

0.75

Total Criteria Weighted Score

5.0

2. Private Sector Market Interest, Capacity, and Expertise
2.1 Interest from potential
market participants

5.0

20%

1.0

2.2 Capacity of potential market
participants to undertake the 5.0
Project

20%

1.0
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1.0

City of Kingston Procurement Option Analysis | Qualitative Analysis

Sub-Totals
Criteria

Maximum
Raw Score

SubWeights

Totals
SubWeighted
Score

2.3 Expertise and experience in
maintaining the Project

5.0

40%

2.0

2.4 Managing interface with
existing operator

5.0

20%

1.0

Total Criteria Weighted Score

5.0

Criteria
Weight

Criteria
Score

20%

1.0

15%

0.75

15%

0.75

3. Strategic Alignment
3.1 Customer service and
accountability to residents

5.0

10%

0.5

3.2 In line with climate change
and green economy pledge

5.0

15%

0.75

3.3 Alignment with Economical
objectives

5.0

15%

0.75

3.4 Supporting emerging and
innovative technology

5.0

15%

0.75

3.5 Social and Business Impact

5.0

15%

0.75

3.6 Processing availability of
City’s material in the future

5.0

30%

1.5

Total Criteria Weighted Score

5.0

4. Legislative Impact
4.1 Impact on alignment with
collection services contracts

5.0

30%

1.5

4.2 Impact of City’s ability to
respond to a Request for
Expression of Interest
(REOI)

5.0

30%

1.5

4.3 Impact on City’s cost
recovery

5.0

40%

2.0

Total Criteria Weighted Score

5.0

5. Cost and Schedule Certainty
5.1 Incentives to complete
expansion / construction on
time

5.0

30%

1.5

5.2 Incentive to operate and
maintain without cost
overruns

5.0

30%

1.5

5.3 Cost certainty to the City
through fixed operating and
maintenance prices for the
entire operating period of
the Project

5.0

40%

2.0
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Sub-Totals
Criteria

Maximum
Raw Score

SubWeights

Total Criteria Weighted Score

Totals
SubWeighted
Score
5.0

Criteria
Weight

Criteria
Score

15%

0.75

10%

0.5

5%

0.25

100%

5.0

6. Performance Security
6.1 Secures performance during
the construction phase

5.0

60%

3.0

6.2 Secures performance during
the operating period

5.0

40%

2.0

Total Criteria Weighted Score

5.0

7. Alignment of Construction, Maintenance, and Lifecycle Costs
7.1 Whole-life approach to the
assets from the start of the
design phase
Total Criteria Weighted Score
Total Evaluation Score

5.0

100%

5.0
5.0

The evaluation of the Procurement Options has required consideration of a wide range
of Evaluation Criteria. It is necessary to reflect the relative importance of each of the
Evaluation Criteria. Therefore, scores have been weighted to account for the relative
importance of various Evaluation Criteria. Figure 11 and the narrative below provide a
brief explanation of the scoring methodology.
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Figure 11: Illustrative example of qualitative evaluation and scoring methodology

Evaluation Category – The term “Evaluation Category” refers to a group of
qualitative evaluation factors. In this example, “Cost and Schedule Certainty” is the
Evaluation Category.
Evaluation Criteria – The term “Evaluation Criteria” refers to each individual
qualitative evaluation criterion. In this example, the evaluation criterion numbered
1.1, 1.2, and 1.3 are referred to as Evaluation Criteria.
Raw Criteria Score – The term “Raw Criteria Score” refers to the score of 1 to 5
for each Procurement Option. In this example, the whole number scores on the top
row of each Evaluation Criteria are referred to as Raw Criteria Score.
Weighting Factor – The term “Weighting Factor” refers to the weighting factor of
0 – 100% based on the City’s review of relative importance of each criterion. In this
example, the percentages assigned to the evaluation criteria are the “Weighting
Factor”.
Weighted Criteria Score – The term “Weighted Criteria Score” refers to the Raw
Criteria Score multiplied by the Weighting Factor. In this example, the scores on the
bottom row of each Evaluation Criteria are referred to as Weighted Criteria Score.
Criteria Un-Weighted Scores – The term “Criteria Un-Weighted Score” refers to
the sum of Weighted Criteria Scores of each criterion. In this example, the number
scores in the Criteria Un-Weighted Score row are referred to as Criteria Un-Weighted
Scores.
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Evaluation Criteria Weighting Factor – The term “Evaluation Criteria Weighting
Factor” refers to the weighting factor applied to the Evaluation Category as a whole.
In this example, the percentages that appear in the Total Criteria Weighted Score
rows are referred to as Evaluation Criteria Weighting Factors.
Total Weighted Score – The term “Total Weighted Score” refers to the Evaluation
Category Weighted Score multiplied by the Criteria Un-weighted Score. In this
example, the number score in the Total Criteria Weighted Score rows are referred to
as Total Weighted Score.
Total Evaluation Score – The term “Total Evaluation Score” refers to the sum of
all Total Weighted Scores for each Evaluation Category. The Total Evaluation Score
may be expressed as a score (out of 5), or as a percentage of the maximum Total
Evaluation Score. In this example, the entries in the Total Evaluation Score and
Percentage of Available Points rows are referred to as Total Evaluation Score.

Section 3.2

Qualitative Analysis

Each Procurement Option has been evaluated and scored based on the Evaluation
Criteria and has been assigned a score. The scoring reflects the extent to which each
Procurement Option should achieve the City’s overall Project and procurement
objectives. The Procurement Options have been scored on a relative basis. For each
Evaluation Criteria, a score out of 5 is assigned to the Procurement Option, which should
optimally achieve the City’s objectives. This does not signify that the “optimal”
Procurement Option is necessarily without any risks; rather it signifies that the “optimal”
Procurement Option best addresses the City’s objectives relative to the other models.
Figure 12: Evaluation scale

The scoring is on a scale from 1 to 5, with 1 being the least aligned with the City’s
objective and with 5 being the most aligned with the City’s objective.
Scoring for each of the evaluation criteria has been completed through input and
feedback obtained from respondents from the City’s team. The scoring for each
Procurement Option is set out in Section 3.2.1 to Section 3.2.6, along with a summary
of each Evaluation Criteria and a summary of the rationale for the scoring assigned to
the Procurement Options.
Section 3.2.1

Risk transfer

This evaluation criterion assesses the Procurement Options in terms of the transference
of risk during the construction and maintenance periods provided by each of the models.
The more risk that is transferred from the City to the private sector, the more benefit it
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would provide to the City and meet their procurement objectives (note the VFM analysis
that considers the appropriate degree of risk transfer associated with the short-listed
Procurement Option is assessed in 0). The evaluation is undertaken with the following
considerations:
 Whether there is efficient integration of design and construction responsibility;
 Definition of output based standards to clarify responsibilities and risk transfer; and
 Extent to which private capital is at risk during the construction and maintenance
periods.
Table 11: Qualitative Evaluation – Risk Transfer
Delivery
Options

Score

Explanation

1.1. Transfer of significant design and construction risks to the private sector
DBB

1.0

DB

1.0

DBF

2.0

DBOM

3.0

DBFOM

4.0

Divestiture

5.0

City would be able to transfer design and construction risks largely as
more responsibility is passed on to the private sector to minimize
design, construction, testing, and commissioning risks borne by the
City.

1.2. Private capital at risk during construction phase
DBB

1.0

DB

1.0

DBF

2.0

DBOM

3.0

DBFOM

4.0

Divestiture

5.0

No private capital is at risk during the construction phase under the
DBB and DB models, whereas the DBF, DBOM and DBFOM models
include mechanisms where payment is delayed until substantial
completion is achieved. Hence, delays in payments under DBF would
mean that the private partner would not be able to repay its lenders.
DBFOM and Divestiture have the highest private capital at risk during
the construction phase.

1.3. Private capital at risk during the operating period
DBB

1.0

DB

1.0

DBF

2.0

DBOM

3.0

DBFOM

4.0

Divestiture

5.0

No private capital at risk during the operating period under the DBB,
DB and DBF options.
Although City is able to significantly transfer risk for operations and
maintenance to the private sector under the DBOM, there is no
private capital at risk during this period, as it is paid out at
completion. Comparatively, under the DBFOM there is long-term
private capital at risk (albeit relatively small) during the period, which
can only be repaid through operations and maintenance of the project
in accordance with the City’s specifications.
Divestiture assumes the private sector owner has its own invested
capital at risk and is incentivized to operate and maintain the facility.

1.4. Contract Renewal Risk
DBB

1.0

DB

1.0
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Under the DBB, DB and DBF options, the City would likely enter into
relatively short-term operator contracts in-line with its current
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Delivery
Options

Score

DBF

1.0

DBOM

5.0

DBFOM

5.0

Divestiture

5.0

Explanation
practice, which will lead to greater risk of contract renewals over the
long-term, as City may come under a situation where there is a lack
of interest from private operators due to changing legislative
landscape.
The risk is mitigated, largely, where the private sector operates and
maintains the facility under a long-term PPP arrangement (DBOM or
DBFOM) or under the Divestiture model, where the private sector
owner may prefer to have a long-term arrangement with the City to
fully utilize the value of the facility.

1.5. Supply Risk
DBB

1.0

DB

1.0

DBF

1.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

Supply risk is better transferred, as we move through the
procurement options range, mainly due to the private sector being
more involved within the PPP delivery model, and looking/bidding for
alternative material from other municipalities, IC&I etc.

1.6. Market Risk
DBB

1.0

DB

1.0

DBF

1.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

The transfer of market risk is highest for the DBOM, DBFOM and
Divestiture options, mainly as the private sector partner would be
best placed to manage the risk through its experience, expertise and
contracts to ensure that the recovered materials are marketed and
sold.
The DBB, DB, and DBF models will maintain risk with the City.
Although the City is currently responsible for marketing and sale of
the materials and has experience in doing so, the changing legislative
landscape of the markets would present a significant risk for the City
in the future.

1.7. Budget Risk
DBB

1.0

DB

1.0

DBF

1.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

The transfer of budget risk is highest with the DBOM, DBFOM and
Divestiture delivery models, mainly due to higher involvement of the
private partner within the PPP model in controlling and absorbing the
cost, resulting in more budget certainty for the City.

Based on the evaluation scores above, the DBOM, DBFOM, and the Divestiture options
provide the City with the most transfer of construction, operations, and market risk to
the Private Partner. The Divestiture option provides the highest risk transfer as the City
transfers all obligations of future expansion and operations to the Private Partner in
exchange for a one-time payment.
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Section 3.2.2

Private sector market interest, capacity, and expertise

This evaluation criterion considers an assessment of private sector expertise with the
various Procurement Options as well as feedback from the Market Soundings (details
provided in Section 4.4) conducted with potential market participants to assess their
interest in the Project as well as their capacity and expertise to undertake the Project
successfully.
Table 12: Qualitative evaluation - Private Sector Market Interest, Capacity, and Expertise
Delivery
Options

Score

Explanation

2.1. Interest from potential market participants
DBB

5.0

DB

5.0

DBF

4.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

Interest from potential private sector participants is high across the
procurement options spectrum, mainly due to the small size (in dollar
terms) of the project. Furthermore, DBF, DBOM and DBFOM score
lower, due to higher complexity as compared to the other
procurement options, taking into consideration the small size of the
project.

2.2. Capacity of potential market participants to undertake the Project
DBB

5.0

DB

5.0

DBF

5.0

DBOM

5.0

DBFOM

5.0

Divestiture

5.0

The capacity from potential market participants to undertake the
project is high across the spectrum, mainly due to the small capital
size (in terms of complexity and financing) of the overall project.
Relatively small to medium-sized local construction contractors would
be willing to undertake the project as a simple construction project.

2.3. Expertise and experience in operating and maintaining the Project
DBB

3.0

DB

3.0

DBF

3.0

DBOM

5.0

DBFOM

5.0

Divestiture

5.0

Expertise and experience in operating and maintaining the project, is
considered above average across the procurement options spectrum,
and scores high for DBOM, DBFOM and Divestiture options, mainly
due to the higher involvement and responsibilities of the private
partner in aligning the project with its own objectives throughout the
project lifecycle.
Bundling of responsibilities and the longer-term nature of the
operating contracts under the DBOM and DBFOM is likely to attract
bigger and more experienced private operators.

2.4. Managing interface with existing operator
DBB

1.0

DB

1.0

DBF

1.0

DBOM

5.0

DBFOM

5.0
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The management of interface with existing operator scores low for the
DBB, DB and DBF as the City would have to retain responsibility for
integration; it scores high for the DBOM, DBFOM and Divestiture,
mainly due to the private sector being responsible for all phases
(construction, testing, and operations). In addition, precedent
projects can provide examples of integration and interface issues
being addressed as part of the procurement process.
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Delivery
Options

Score

Divestiture

5.0

Explanation

Based on the evaluation scores above, overall the DBOM, DBFOM, and the Divestiture
options provide the City with the most flexibility in managing the interface with existing
operators, and ensures that the project operator and maintenance provider comes with
expertise and experience. Given the low capital cost nature of the Project, there will
likely be more than sufficient capacity within the industry to undertake any of the
Procurement Options.
Section 3.2.3

Strategic alignment

The evaluation criterion measures the extent to which the Procurement Options allows
for the implementation of a whole-life approach to the infrastructure assets that would
make appropriate considerations on design and construction versus long-term
maintenance to optimize value of the assets.
Table 13: Qualitative evaluation – Strategic Alignment
Delivery
Options

Score

Explanation

3.1. Customer service and accountability to residents
DBB

5.0

DB

5.0

DBF

5.0

DBOM

5.0

DBFOM

5.0

Divestiture

1.0

Under the DBOM and DBFOM options, the private sector would be
responsible for operations and maintenance while the City would be
responsible for setting out and administering the performance
requirements for operations and maintenance.
Customer services and accountability would score high as long as the
City still holds either the responsibility for operations and
maintenance or oversight.
In the case of Divestiture, the City’s voluntary sales of the asset will
no longer allow it to control the operating portion of the project.

3.2. In-line with climate change and green economy pledge
DBB

4.0

DB

4.0

DBF

4.0

DBOM

4.0

DBFOM

4.0

Divestiture

1.0

The strategic alignment with climate change and green economy
pledge scores are good and the same across the procurement options
spectrum with the exception of Divestiture, mainly due to the
uncertainty of the private sector’s future strategy with the project.

3.3. Alignment with economic objectives
DBB

4.0

DB

4.0

DBF

4.0
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The alignment with economic objectives scores are good and, starts
to decline after the DBF option, mainly due to more involvement by
the private sector with the relevant PPP procurement options, which
may lead to erosion of jobs.
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Delivery
Options

Score

DBOM

3.0

DBFOM

3.0

Divestiture

1.0

Explanation

3.4. Supporting emerging and innovative technology
DBB

3.0

DB

2.0

DBF

2.0

DBOM

5.0

DBFOM

5.0

Divestiture

1.0

The strategic alignment of supporting emerging and innovative
technology is low with the DB and DBF, largely due to the low
incentive in implementing new technology due to higher costs.
Furthermore, the DBOM and DBFOM delivery models have the highest
scores, mainly because of the incentive from the private sector in
efficiencies and effectiveness in the long run, as they are more
involved within the PPP procurement options (financing, operations,
etc.).
The Divestiture has the lowest score, primarily because of the
uncertainty of the private sector future strategy, once it takes full
control of the asset.

3.5. Social and business impact
DBB

5.0

DB

5.0

DBF

5.0

DBOM

5.0

DBFOM

5.0

Divestiture

1.0

The strategic alignment of the social and business impact is very high
for all procurement options with the exception of the Divestiture,
mainly due to the uncertainty of the private sector future strategy,
once it takes full control of the asset.

3.6. Processing availability of City’s material in the future
DBB

5.0

DB

5.0

DBF

5.0

DBOM

5.0

DBFOM

5.0

Divestiture

1.0

The processing availability vis-à-vis the City is very high for all
procurement options with the exception of the Divestiture, mainly
due the uncertainty of the private sector future strategy and actions,
once it takes full control of the asset.

Based on the evaluation scores above, overall all Procurement Options, with the
exception of the Divestiture option, would sufficiently align to most of the City’s strategic
objectives. The DBB, DB, and DBF options do not necessarily provide the highest
incentive to implement innovative technology due to higher costs.
Section 3.2.4

Legislative impact

This evaluation criterion measures the extent of the City’s ability to respond to potential
changes to the BBPP, resulting from the WDTA and RRCEA, through the following
factors:
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Impact on alignment with collection services contracts;
Impact of City’s ability to respond to an REOI; and
Impact on City’s cost recovery.

Table 14: Qualitative Evaluation – Legislative Impact
Delivery
Options

Score

Explanation

4.1. Impact on alignment with collection services contracts
DBB

4.0

DB

4.0

DBF

4.0

DBOM

2.0

DBFOM

2.0

Divestiture

2.0

The Procurement Options whereby the City has more control on
processing of material to meet the City’s objectives greater than the
options where the private partner undertakes processing of the
material at the facility. This is primarily because the DBOM, DBFOM,
and Divestiture options provide lower flexibility in management of
timelines.

4.2. Impact of City’s ability to respond to a Request for Expression of Interest (REOI)
DBB

2.0

DB

2.0

DBF

2.0

DBOM

4.0

DBFOM

4.0

Divestiture

2.0

The impact of the City's ability to respond to an REOI is greater for
the DBOM and DBFOM procurement options, mainly due to City's
ability to shift the responsibility to the private sector.
The Divestiture delivery model score low, mainly due to the
uncertainty of the private partner with the future strategy, once it
takes full control of the asset.

4.3. Impact on City’s cost recovery
DBB

2.0

DB

2.0

DBF

3.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

The impact on the City's cost recovery goes higher, as we move along
the procurement options spectrum, as under the DBB, DB and DBF,
the City has significant invested capital to be recovered over the
operating period.
Under the DBOM and DBFOM options, the City does not make
payment for 100% invested capital at completion but pays partially at
end of construction and then during operating period.

Overall, the DBOM and DBFOM options provide the City with the most flexibility in terms
of legislative impact. These two models scored high with respect to the City’s ability to
respond to a REOI and impact on the City’s cost recovery, but low in terms of alignment
with collection services contracts.
Section 3.2.5

Cost and schedule certainty

This evaluation criterion measures the extent to which the Procurement Options would
allow the City to attain certainty concerning the overall Project costs and on-time
completion of the Project through the following factors:
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Incentives to complete construction on time;
Transfer of responsibility to private sector entity responsible for construction and
maintenance to bear consequences of delay and / or cost overruns; and
Cost certainty to the City through fixed pricing for maintenance costs for the
entire Maintenance Period of the Project.

Table 15: Qualitative Evaluation – Cost and Schedule Certainty
Delivery
Options

Score

Explanation

5.1. Incentives to complete expansion / construction on time
DBB

1.0

DB

1.0

DBF

4.0

DBOM

4.0

DBFOM

5.0

Divestiture

5.0

Under the DBB and DB, payments are made to construction
contractors through progress payments based on work in place,
whereas under the DBF and DBOM, payments are made at substantial
completion, which incentivizes the private partner to complete
construction on time to receive payments and repay its lenders.
The DBFOM provides the greatest incentive with slightly more
oversight and due diligence during construction due to the long-term
private capital in the project.
Under the Divestiture, as the private owner's own capital is at risk
during construction, there is greatest incentive to ensure completion
on time.

5.2. Incentive to operate and maintain without cost overruns
DBB

2.0

DB

2.0

DBF

2.0

DBOM

3.0

DBFOM

4.0

Divestiture

5.0

Under the DBB, DB, and DBF options, the responsibility for operations
and maintenance is with the City and any cost overruns or
unexpected costs would be borne by the City. However, the City will
likely enter into operating contracts (in line with current practice)
with private operators, which can provide some coverage and
penalties for overruns.
Under the DBOM, DBFOM, and Divestiture options, private sector
assumes all responsibilities for operations and maintenance, however
the greater degree of private capital involved (at risk) during the
operating period provides greater incentive to avoid overruns.

5.3. Cost certainty to the City through fixed operating and maintenance prices for the entire
operating period of the Project
DBB

1.0

DB

1.0

DBF

2.0

DBOM

4.0

DBFOM

5.0

Divestiture

3.0

Cost certainty to the City through fixed operating and maintenance
prices for the entire operating period of the project is highest with the
DBOM and DBFOM delivery models as the prices would be based on
the successful bid, subject to changes for inflation and extraordinary
events.
As the Divestiture would likely not provide the City with a long-term
fixed price contract, it scored lower than the DBOM and DBFOM
options.

The DBOM, DBFOM, and Divestiture options provide the City with the most cost and
schedule certainty. The DBOM and DBFOM options provide relatively high schedule and
cost certainty during the construction and operations periods. However, as the
Divestiture option would likely not contain a long-term fixed-price operating contract, it
provides lower certainly on costs during the operations period.
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Section 3.2.6

Performance security

This evaluation criterion measures the extent to which the Procurement Options provide
the City with security on the private sector’s performance during the construction, and
operations and maintenance periods through a relatively liquid form for performance
security, which the City can easily leverage if required.
Table 16: Qualitative Evaluation – Performance Security
Delivery
Options

Score

Explanation

6.1. Secures performance during the construction phase
DBB

1.0

DB

1.0

DBF

3.0

DBOM

4.0

DBFOM

5.0

Divestiture

5.0

Performance during the construction phase gets more secured, as we
move through the Procurement Options spectrum, mainly due to the
more liquid security instruments applicable as well as the presence of
short-term and/or long-term private financing, as applicable.
The presence of long-term private financing in comparison to the
DBOM Option provide the DBFOM with a higher score.
The Divestiture also obtains a higher score as the private sector
operator would always be incentivized to complete construction as per
requirements as any delays, overruns, or issues would impact the
business.

6.2. Secures performance during the operating period
DBB

1.0

DB

1.0

DBF

1.0

DBOM

4.0

DBFOM

5.0

Divestiture

3.0

The City obtains greater security of performance during the
operations period as we move along the Procurement Options
spectrum. The DBOM and DBFOM Options provide more liquid security
instruments such as performance payments.
The DBFOM provides an additional layer of security with long-term
private capital (debt and equity) being at risk during the operating
period.

Overall, the DBOM and DBFOM Options provide the City with the greatest form of
performance security over both the construction and operating periods.
Section 3.2.7

Alignment of construction, maintenance, and lifecycle costs

The evaluation criterion measures the extent to which the Procurement Options allow
for the implementation of a whole-life approach to the infrastructure assets that would
make appropriate considerations on design and construction versus long-term
maintenance to optimize value of the assets.
Table 17: Qualitative Evaluation – Alignment of Construction, Maintenance, and Lifecycle Costs
Delivery
Options

Score

Explanation

7.1. Whole-life approach to the assets from the start of the design phase
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Delivery
Options

Score

DBB

2.0

DB

1.0

DBF

1.0

DBOM

4.0

DBFOM

4.0

Divestiture

5.0

Explanation
The whole-life approach to the asset becomes higher as move along
the procurement options spectrum, mainly due to more involvement,
responsibilities and accountability by the private sector within the PPP
delivery model.

The Divestiture Option best aligns the City to construction, maintenance, and lifecycle
costs as the private sector owner would be responsible for undertaking all such activities
and would be accountable for ensuring that the design, construction of the facility aligns
with the operations and lifecycle maintenance requirements of the facility.
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Section 3.3

Results

Summary of the Qualitative Analysis results are presented in Figure 13 below.
Figure 13: Summary of Qualitative Analysis Scoring
Citeria
1. Risk Transfer
1.1. Transfer of significant design and construction risks
to the private sector

Weighting

1.2. Private capital at risk during construction phase

20%

1.3. Private capital at risk during the operating period

10%

1.4. Contract Renewal Risk

20%

5%

1.5. Supply Risk

20%

1.6. Market Risk

10%

1.7. Budget Risk

15%

Criteria Un-weighted Score
100%
Total Criteria Weighted Score
20%
2. Private Sector Market Interest, Capacity, and Expertise
2.1. Interest from potential market participants
2.2. Capacity of potential market participants to
undertake the Project
2.3. Expertise and experience in operating and
maintaining the Project
2.4. Managing interface with existing operator
Criteria Un-weighted Score
Total Criteria Weighted Score
3. Strategic Alignment

20%
40%
20%
100%
20%

3.1. Customer service and accountability to residents

10%

3.2. In line with climate change and green economy
pledge

15%

3.3. Alignment with economic objectives

15%

3.4. Supporting emerging and innovative technology

15%

3.5. Social and business impact

15%

3.6. Processing availability of City’s material in the
future
Criteria Un-weighted Score
Total Criteria Weighted Score
4. Legislative Impact
4.1. Impact on alignment with collection services
contracts
4.2. Impact of City’s ability to respond to a Request for
Expression of Interest (REOI)
4.3. Impact on City's cost recovery
Criteria Un-weighted Score
Total Criteria Weighted Score
5. Cost and Schedule Certainty
5.1. Incentives to complete expansion / construction on
time
5.2. Incentive to operate and maintain without cost
overruns
5.3. Cost certainty to the City through fixed operating &
maintenance prices for the entire operating period of
the Project
Criteria Un-weighted Score
Total Criteria Weighted Score
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20%

30%
100%
15%
30%
30%
40%
100%
15%
30%
30%
40%
100%
15%

DBB

DB

DBF

DBOM

DBFOM

Divestiture

1.0
0.2
1.0
0.2
1.0
0.1
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.0
0.20

1.0
0.2
1.0
0.2
1.0
0.1
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.0
0.20

2.0
0.4
2.0
0.4
2.0
0.2
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.5
0.30

3.0
0.6
3.0
0.6
3.0
0.3
5.0
0.3
4.0
0.8
4.0
0.4
4.0
0.6
3.6
0.71

4.0
0.8
4.0
0.8
4.0
0.4
5.0
0.3
4.0
0.8
4.0
0.4
4.0
0.6
4.1
0.81

5.0
1.0
5.0
1.0
5.0
0.5
5.0
0.3
5.0
1.0
5.0
0.5
5.0
0.8
5.0
1.00

5.0
1.0
5.0
1.0
3.0
1.2
1.0
0.2
3.4
0.68

5.0
1.0
5.0
1.0
3.0
1.2
1.0
0.2
3.4
0.68

4.0
0.8
5.0
1.0
3.0
1.2
1.0
0.2
3.2
0.64

4.0
0.8
5.0
1.0
5.0
2.0
5.0
1.0
4.8
0.96

4.0
0.8
5.0
1.0
5.0
2.0
5.0
1.0
4.8
0.96

5.0
1.0
5.0
1.0
5.0
2.0
5.0
1.0
5.0
1.00

5.0
0.5
4.0
0.6
4.0
0.6
3.0
0.5
5.0
0.8
5.0
1.5
4.4
0.66

5.0
0.5
4.0
0.6
4.0
0.6
2.0
0.3
5.0
0.8
5.0
1.5
4.3
0.64

5.0
0.5
4.0
0.6
4.0
0.6
2.0
0.3
5.0
0.8
5.0
1.5
4.3
0.64

5.0
0.5
4.0
0.6
3.0
0.5
5.0
0.8
5.0
0.8
5.0
1.5
4.6
0.68

5.0
0.5
4.0
0.6
3.0
0.5
5.0
0.8
5.0
0.8
5.0
1.5
4.6
0.68

1.0
0.1
1.0
0.2
1.0
0.2
1.0
0.2
1.0
0.2
1.0
0.3
1.0
0.15

4.0
1.2
2.0
0.6
2.0
0.8
2.6
0.39

4.0
1.2
2.0
0.6
2.0
0.8
2.6
0.39

4.0
1.2
2.0
0.6
3.0
1.2
3.0
0.45

2.0
0.6
4.0
1.2
4.0
1.6
3.4
0.51

2.0
0.6
4.0
1.2
4.0
1.6
3.4
0.51

2.0
0.6
2.0
0.6
5.0
2.0
3.2
0.48

1.0
0.3
2.0
0.6
1.0

1.0
0.3
2.0
0.6
1.0

4.0
1.2
2.0
0.6
2.0

4.0
1.2
3.0
0.9
4.0

5.0
1.5
4.0
1.2
5.0

5.0
1.5
5.0
1.5
3.0

0.4

0.4

0.8

1.6

2.0

1.2

1.3
0.20

1.3
0.20

2.6
0.39

3.7
0.56

4.7
0.71

4.2
0.63
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6. Performance Security
6.1. Secures performance during the construction
phase
6.2. Secures performance during the operating period

60%
40%

Criteria Un-weighted Score
100%
Total Criteria Weighted Score
10%
7. Alignment of Construction, Maintenance and Lifecycle Costs
7.1. Whole-life approach to the assets from the start of
100%
the design phase
Criteria Un-weighted Score
100%
Total Criteria Weighted Score
5%
Total Evaluation Score
Percentage of Available Points

100%

1.0
0.6
1.0
0.4
1.0
0.10

1.0
0.6
1.0
0.4
1.0
0.10

3.0
1.8
1.0
0.4
2.2
0.22

4.0
2.4
4.0
1.6
4.0
0.40

5.0
3.0
5.0
2.0
5.0
0.50

5.0
3.0
3.0
1.2
4.2
0.42

2.0

1.0

1.0

4.0

4.0

5.0

2.0
0.10

1.0
0.05

1.0
0.05

4.0
0.20

4.0
0.20

5.0
0.25

2.3
46.5%

2.3
45.1%

2.7
53.8%

4.0
80.4%

4.4
87.4%

3.9
78.6%

As illustrated in Figure 13 above, each of the DBOM, DBFOM, and Divestiture models
yield relatively high scores. The DBFOM model scores the highest with an overall score
of 4.4, with the next highest scores were 4.0 attained by the DBOM model and 3.9 by
the Divestiture model. Conversely, the DBB, DB, and DBF models score relatively low.
These procurement options yield scores of only 2.3, 2.3, and 2.7, respectively, as they
often fail to meet the City’s objectives under the various Evaluation Criteria. Based on
the results, it is recommended that the three highest scoring options be short-listed as
appropriate options in the procurement options analysis, while the lower scoring models
be disqualified, with the exception of the DBB, which is carried forward as a Public Sector
Comparator in the VFM analysis.
Overall, the DBFOM model is best aligned to more evaluation categories than any other
Procurement Option. It scores the highest in five of the seven categories, compared to
the DBOM model, which ties for highest score with the DBFOM model in three categories,
and Divestiture, which attained the highest score in two categories.

Section 3.4

Short-Listed Procurement Options

As noted in Section 2.2, the City’s key procurement objectives for the Project include:








Risk Transfer;
Strategic Alignment;
Legislative Impact;
Cost and Schedule Certainty;
Private Sector Market Interest, Capacity, and Expertise;
Performance Security; and
Alignment of Construction, Maintenance, and Lifecycle Costs.

The Evaluation Criteria for the Project have been designed to select the Procurement
Option(s) that best meet these objectives. Based on the Qualitative Analysis conducted,
the highest rated Procurement Options are the DBOM, DBFOM, and Divestiture options
(“Short-Listed Procurement Options”). These options best meet the City’s
procurement objectives as well as conform to the City’s constraints for the Project.
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Section 4

Market Sounding

Deloitte and HDR on behalf of the City have conducted market consultations to gain
further insight from a range of industry participants into the various components of the
Project (“Market Soundings”). The purpose of the Market Soundings was to engage in
a confidential interactive session with potential private partners (the “Participants”) to
hear their perspectives on the possible procurement process, experiences with similar
projects, potential interest in the Project and key Project issues. The Market Soundings
sought input on key topics such as Project schedule and scope, transaction structure,
and risk allocation.
The results from the Market Soundings are used to support the Qualitative Analysis and
the assumptions utilized in the Quantitative Analysis.

Section 4.1

Approach

Participants were provided with a guide that gave background information on the Project
and the topics for discussion. The Market Soundings were scheduled for one-hour
periods and all interviews were conducted on a one-on-one basis via teleconference
between November and December 2017.
The following key Project details/ assumptions were provided to Participants to aid their
understanding of the Project in advance of the interviews.
Table 18: Market Sounding Assumptions.
Key Item

Preliminary Assumptions

Procurement Options

DBFOM, DBOM, and Divestiture

Project Capital Size

Approx. $8 million (based on current expansion scenario)

Key Tentative Project Timelines

Expiry of City’s current operator: Fall 2018
Start of procurement process for the Project: Spring 2018
Potential award of contract for the Project: Fall 2018

Construction
Construction Term

~ 1 year (based on current expansion scenario)

Design & Construction Costs

Approx. $8 million

Operations and Maintenance
Operation Term
Contractor Responsibilities
(DBOM and DBFOM)
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20 to 30 years
Operate and maintain all stationary and mobile equipment, Equipment
Replacement, Building Repair/Maintenance for all MRF infrastructure
within the defined MRF site.

City of Kingston Procurement Option Analysis | Market Sounding

Key Item

Preliminary Assumptions
Possible material marketing. Contract would include requirements for
hand-back of facility at the end of term including lifecycle maintenance
and condition assessments.

BBPP Assumptions
(DBOM and DBFOM)

The City shall continue to provide collection services for blue box
material within the City of Kingston.
The Private partner shall participate in the procurement process with
Stewardship Ontario (“SO”) as a service provider for post-collection
services of blue box material from the City of Kingston only.

Contractor Responsibilities
(Divestiture)

Section 4.2

All operations and maintenance responsibilities for the facility as a
whole, including material marketing.

Participants

In consultation with the City staff and the CIF, a list of potential Participants was
prepared, comprising firms that could have interest in a bid on the Project with strong
expertise in recycling processing as well as experience on past projects with similar size
and scope. The Market Participants selected consisted of various waste management
operators to ensure that feedback on the key aspects of the Project were obtained. The
Market Sounding also included one municipality (Region of Niagara) which is in a similar
circumstance as Kingston in that it owns an existing facility operated under contract, for
which they have had to make decisions regarding future use of the facility in the context
of the changes to the BBPP.
Of the nine (9) potential participants contacted for the Market Soundings, six (6) agreed
to participate in the Market Soundings. Overall, the interviewees indicated a significant
level of interest in the Project. Table 19 provides the list of parties consulted.
Table 19: List of Market Sounding Participants
# Firms
1 Canada Fibers Ltd/Urban Resource Group
2 Waste Connections of Canada
3 Emterra Environmental
4 Waste Management of Canada
5 Johnson Controls
6 Region of Niagara (“Region”)

Section 4.3

Questions and discussion topics

The Market Soundings addressed the following key questions and discussion topics,
provided in Table 20. An adjusted and separate set of questions was posed to Region to
obtain feedback on its decision making process regarding the future of its MRF.
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Table 20: Market Sounding Key Questions
Key Questions and Discussion Topics
Schedule and Project Scope - Questions
What experience do you have participating in similar infrastructure projects and within Ontario?
How interested are you in this Project and the short-listed procurement options?
What do you think about the anticipated timelines for the Project and the interface with the City’s
current expiring operator contract?
How comfortable are you with the proposed procurement / transaction options? Please explain and
provide any specific preference.
What role would your company play on this project?
What issues do you foresee in finding and/or working with partners for the Project?
What (significant) risks do you perceive with the proposed procurement process?
How might those risks be mitigated?
Construction - Questions
Do you have any comments regarding risk allocation for design and construction?
What challenges / difficulties do you think would need to be addressed regarding the design /
engineering of the facility expansion? Previous study indicates a need to increase the tipping floor,
storage, processing area and some reconfiguration of other site infrastructure.
What challenges / difficulties would you foresee regarding expansion of the existing MRF in parallel
with the ongoing operations?
Would you propose other options for construction of the MRF expansion and continued processing of
the City’s blue box material?
If you were upgrading the existing facility to absorb excess capacity in the market, would you be able
to meet the capital investment required? Quality standards to be set by SO?
Would there be any changes/considerations that you would propose to address the challenges
associated with China’s proposed import policies?
Can and how would you modify the existing MRF to meet other current and future recycling market
conditions?
Operations and Maintenance – Questions
How would you address material market risks?
How would you address your participation with the City under the new Blue Box Program by SO?
How would you address the potential for shortages in recycling material (running under capacity)?
Surplus (running overcapacity)?
Would you propose adjustments to the operational structure for the Facility under any of the
procurement options given the potential changes to the Blue Box Program?
How comfortable are you in having a long-term operations contract to process the City recycling
material in the case of a divestiture?
Financing Options - Questions
Does the capital size limit market interest and would long-term private financing be practical for this
Project?
What challenges do you foresee?
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Key Questions and Discussion Topics
Under a Divestiture option, would you be able to completely purchase the asset and undertake an
expansion of the MRF to become a service provider under the new Blue Box Program?
If considering long-term financing for the Project, what key financial metrics would apply:
‒

Debt:Equity;

‒

DSCR;

‒

Cost of debt; and

‒

Cost of equity.

Do you think there is an opportunity for private innovation and efficiencies in this Project?
What are your expectations about provision of an honorarium to unsuccessful bidders?
Based on the information provided above, how likely is it that you would participate in this project
(e.g., unlikely, likely, highly likely)?
What are the factors that will influence your decision to participate?
Is there any other information you would like to share with us in relation to this Project?

Section 4.4

Responses and key findings

The Market Soundings provided input on various topics such as:
 Private sector interest in the Project;
 Project scope, transaction structure, and the procurement process for the Project;
and
 Key Project risks, particularly around the impact of the potential changes in the
legislation to the BBP.
Section 4.4.1

Responses from market participants

Responses and key findings from the Market Soundings with potential market
participants are summarized in Table 21.
Table 21: Summary of Market Sounding responses from market participants
Topics

Key Findings

Schedule and Project Scope
Interest in Project

Participants indicated a significant level of interest in the Project, with
nearly all Participants expressing a high likelihood of participation.
However, the level of interest varied with the type of procurement option
as well as the City’s (or Contractor’s) ability to secure tonnage with SO.

Project Scope,
Procurement Options, and
Process

Most Participants indicated a preference for the DBOM option in comparison
to DBFOM, due to the relatively small capital size of the Project and the
excessive financing costs that the DBFOM would entail. Some Participants
also expressed interest in the Divestiture option.
However, Participants noted that under the DBOM option (and the DBFOM
option), the City would have to secure the tonnage from SO for processing
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Topics

Key Findings
at the MRF. Participants expressed concerns on taking risk on participating
in the post-collection bidding process with SO.
Participants all felt that the proposed timeline is ambitious and would
depend on some key aspects, such as the due diligence process on the
existing MRF.
Most Participants indicated that they would be willing and able to take up
the lead role on the Project, noting no significant concerns on working with
partners, as required.
Some of the key risks to the procurement process highlighted were:
‒

Lack of clarity with the upcoming changes to the BBPP (may be
mitigated with passage of time);

‒

Addressing latent defects related to the existing MRF site;

‒

Tonnage volume risk as the City would have to secure volume; and

‒

Financing risk associated with a DBFOM model.

Some Participants noted that modification and transition would be difficult
while operating in a small environment.
Participants voiced concerns about financing, stemming from the fact that
the financing and useful life for the building and equipment would be
different.
Participants were also concerned with health and safety issues that may
arise from allowing homeowners to deposit material on site.
Risks that the Participants foresaw included latent defects, site
contamination, financing risk, capacity risk, volume risk, and revenue risk.
Design and Construction
Construction scope

Participants indicated general comfort with the scope of construction but
noted some considerations for the City:
‒

Scope of tipping floor size and storage capacity should be determined
based on evolving tonnage with the need to have more flexibility and
adaptability; and

‒

Consideration of a transfer station option while the expansion work is
in progress to avoid interface issues with current operations. However,
some Participants also indicated comfort with potential interface with
existing operations while construction is in progress.

Some Participants indicated that they would like more details into why a
dual stream process was selected.
Key Construction Risks

Participants indicated various risks including, existing site risk
(environmental, contamination), permitting risk (building permits), and
approvals risk (ECA amendment).

Operations and Maintenance
Material Market Risks

Participants generally indicated preference for either a revenue risk sharing
mechanism on recycled material or full assumption of material market risks
through having the relevant expertise to manage that risk.
Participants also indicated that the resident participation will be key to
mitigate material risk and enforcement by the City will be a critical issue.
‒

If SO has certain strict quality impositions, they would need to be
addressed “at home”.

In the case of material shortage or surplus, Participants indicated a
preference to share risk with the City, possibly addressing this by put-or-
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Topics

Key Findings
pay conditions with a reduced processing fee if volume exceeds a certain
threshold. This would be based on the assumption that City assumes
responsibility for providing the base tonnage through the REOI process with
SO.
Participants also generally expressed concerns on the impact of the
upcoming legislation changes on the service provider role (i.e. whether it
would be the City that would hold the role of the service provider to SO or
its private partner).

Divestiture – Long-term
Contract

Participants indicated that in the case of divestiture, they would prefer that
the contract terms include first right of refusal and pre-defined mechanism
to identify stranded costs.
Participants who had indicated an interest in a potential divestiture added
that they would be comfortable with a 7-10 year contract. However, they
also added that a divestiture would only be an option if the City is nontransitioned under the proposed BBPP, so that they still have a role in
directing the material.

Financing Options
Private Financing

Given the relatively small capital size of $8 million, Participants indicated no
significant issues in securing private financing for the Project.
Most Participants indicated that they would have the scale to be able to
undertake the short-term financing internally (corporate financing) or
through third-party financing.

Key Financial Metrics

Participants indicated that under the DBFOM procurement option, they
expect to be paid after construction and absorb equipment costs into the
operating fee.

Final Considerations
Innovation and
Efficiencies

There was a strong consensus that there is an opportunity for private
sector innovation and efficiencies in the Project.

Honorarium

Participants indicated that an honorarium is preferred due to the substantial
due diligence required.

Participation

Majority of Participants indicated that they are ‘highly-likely’ to participate
in this project, with a preference to participate under the DBOM
procurement option.
Key factors noted by participants that may influence participation in this
project include:
‒

Clarity on the BBPP in February 2018 with the need to have this in
hand before the procurement documents are developed and issued;

‒

Concern regarding the timing of SO proposing and releasing the
proposed post-collection catchment areas, and the need to understand
this prior to submitting a formal bid;

‒

City’s willingness and ability to secure tonnage from SO; and

‒

Number of shortlisted bidders between the RFQ and RFP stage.

Interest in the divestiture would likely be driven by the role that this site
could play under the new a-BBPP.
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Section 4.4.2

Responses from the Niagara Region

Deloitte and HDR led a similar Market Sounding discussion with the Region to
understand the key considerations in its decision-making process thus far in relation to
its existing MRF, especially regarding interpretation of the potential impact of the
changes to the BBPP on the Region, as well as the lessons learned through to date. The
Region was informed that their responses would be shared with the City as part of the
Market Sounding process within the POA.
The Region’s existing MRF is located in Niagara Falls and is somewhat similar to the
City’s MRF (although larger), in that it processes dual-stream recyclables (container
stream, paper fibre stream) and is owned by the Region and is operated under contract
by a private operator. Similar to the City, the Region has undertaken many upgrades at
the facility over the years, and has been successful in securing contracts to process
recyclables originating at other municipalities (e.g. the Region recently secured
agreement to extend their contract with the Region of Waterloo, for processing paper
fibre).
The Region, in partnership with the CIF, initiated a process in June 2017 to undertake
a business valuation of the MRF, a strategic option evaluation, and a market analysis.
As part of this process, the Region assessed three different options as being potentially
viable for the Region:
 Status Quo: The Region continues current ownership approach and engages in the
future SO procurement process;
 Divestiture: The responsibility and risk for processing of all recyclables under the
future legislation would be transferred to the private sector; and
 Public Private Partnership (PPP options): The Region would continue to be a
shareholder in the MRF under the future legislation.
The Region also considered a few other options for its MRF but those options were
dropped early on into the evaluation process.
At this point in time (December 2017), the Region has not made a specific decision on
the direction it will take regarding the existing MRF and staff expect to report the
outcome of the evaluation to committee in January or February 2018. It was noted that
the release of the draft BBPP on December 22, 2017 could result in some adjustments
to this report and recommendations.
Given the BBPP timeline, it is possible that the Region’s staff report in January 2018 will
be for information only, on the outcome of the evaluation of the different scenarios
based on what is known at that time regarding the a-BBPP. Hence, the Region may
defer making any decision on moving forward with recommendations from the work
until March 2018, following the Minister’s decision on the a-BBPP.
The Region recognizes the concerns regarding the timing of making any decisions, and
proceeding with the recommendations arising out of their strategic option evaluation
process, given that the viability of these options will not be clearly known until 18
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months after the Minister’s approval. In addition, other issues were also identified,
including the ability to confirm what standards SO may impose on MRF performance,
which may not be clearly known until SO issues its REOI.

Section 4.5

Summary

The Market Soundings indicated that there is a significant level of interest from potential
market participants for the Project, with specific reference to the proposed DBOM
procurement option. However, Participants also cautioned on the need to await the
program changes to be proposed by SO and the RPRA related to the a-BBPP and its
impact on the industry. Participants indicated the submission of the final a-BBPP
proposal to the Minister in February 2018 as being critical, which will provide more
insight into certain issues and risks raised during the Market Soundings.
The feedback obtained during the Market Soundings with respect to design and
construction, maintenance, and financing issues has been used to support the
assumptions applied in the Qualitative Analysis in Section 4 for the determination of the
short-listed Project Procurement Options.
The discussion with the Region of Niagara was very informative in understanding the
decision-making process and key considerations from the point of view of another
municipality going through a very similar process in aiming to be proactive on the
upcoming legislative changes. The Region’s options are closely aligned to the
Procurement Options under consideration by the City and progress achieved in
undertaking the analysis is at a similar stage. Further, the Region recognizes the
uncertainty around the a-BBPP and appears minded to hold-off making any decisions
on a preferred procurement / strategic option until further clarity is provided on the
BBPP.
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Section 5

Quantitative
Analysis

Based on the Qualitative Analysis and the information gathered through the Market
Soundings, the following Procurement Options have been short-listed for the Project:
 Design-Build-Operate-Maintain;
 Design-Build-Finance-Operate-Maintain; and
 Divestiture.
A final step in the Procurement Option Assessment process, as identified in Figure 14 is
to determine which of the short-listed Procurement Options provide the most VFM to
the City.
Figure 14: Quantitative Assessment Process

Section 5.1

Value for Money methodology

The VFM assessment quantifies and compares the risks retained by the public sector
under the traditional method of procurement (DBB, also referred to as the Public Sector
Comparator), to the proposed PPP models (DBOM and DBFOM) in addition to a
comparison of the projected cash flows under each Short-Listed Procurement Option.
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The differential in the Net Present Value (“NPV”) of the total costs between the PSC and
PPP options, inclusive of retained risk, is estimated as the VFM savings of the PPP model.
Please note that the Divestiture option would typically not be regarded as a PPP
Procurement Option, however going-forward the term PPP will be used as a collective
term for all of the Short-Listed Procurement Options for the purposes of the VFM
analysis. Analysis of the Divestiture option will be undertaken through assessment of
the projected cash flows that the existing MRF may generate if operated by a private
operator to obtain an estimated value of the MRF to the City if it were to be sold. The
methodology is further discussed in Section 5.1.2.
Section 5.1.1

Key principles of the VFM analysis

A VFM assessment is an important component of any POA and can help the City to make
informed decisions about how to direct certain investments. Some of the key principles
are noted below:
 VFM is an Assessment Tool: VFM analysis is applied as a decision assist tool to
quantify the estimated costs and benefits of the Procurement Options on a risk
adjusted basis but should be considered together with the financial analysis and
broader objectives to ensure a full analysis of the Project.
 Perspective on Project Risks: VFM includes a risk analysis component and thus
contributes to a better understanding of project risks and their appropriate allocation
under the procurement options. The risk assessment is a comparative one and any
quantification of risk should only be viewed within this context and not interpreted on
an absolute or standalone basis.
 Preliminary VFM Analysis: VFM results will vary over time and are highly sensitive
to financing assumptions. Results within this POA are preliminary in nature and based
on the assumptions stated herein. If the City proceeds with a PPP procurement
process, the VFM will be updated during the procurement process (i.e., before
issuance of the RFP and at Commercial Close and Financial Close). Note that this does
not apply to the Divestiture option.
The VFM is intended to demonstrate feasibility of the PPP Short-Listed Procurement
Options relative to a traditional procurement for the Project. As the VFM analysis
primarily relates to the PPP Procurement Options only (i.e. DBOM and DBFOM), the
assessment of the Divestiture option against the DBOM and DBFOM Procurement
Options has to be undertaken under a different methodology, further discussed in
Section 5.1.2.
Section 5.1.2

Methodology

The VFM analysis is best utilized for assessing Procurement Options that are meant to
deliver the same objective for the Project, i.e. expansion of the City’s existing MRF,
through comparison of the total costs of delivering the Project under the Procurement
Options versus the PSC. Conversely, the analysis of the Divestiture option considers the
value, which the City could potentially receive if it were to undertake an outright sale of
its existing MRF (i.e. no expansion). Hence, as the PPP Procurement Options and the
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Divestiture Option present two potentially different decisions by the City, the
quantitative assessment of the Options is completed using differing methodologies, as
illustrated in Figure 15.

Figure 15: Quantitative Assessment Methodology

Assessment of PPP Procurement Options (DBOM and DBFOM)
The Project team has conducted a VFM assessment of the PPP Procurement Options
based on a VFM methodology, which is considered as a best practice for Canadian PPP
projects. The methodology is based on the following three principles:
 All construction, maintenance, and lifecycle costs are equalized for the PSC and the
PPP Options; i.e., no efficiencies are assumed under the PPP structures.
 The Discount Rate is equal to the City’s long-term borrowing rate and includes no
other risk factors – this prevents the Discount Rate from driving “value”.
 The core of the VFM is a detailed risk matrix that uses historical performance data
that is adjusted as required to reflect the specific risks of the Project as quantified
through the risk workshop (described below).
Specific considerations items relating to the VFM analysis are noted below9.
 No adjustment has been made for “competitive neutrality” – i.e., an adjustment to
account for the benefit of certain taxes and other items paid by the private sector
The VFM methodology applied by Deloitte within this Business Case uses a risk assessment tool that is proprietary to
Deloitte, but follows industry best practices as defined by Infrastructure Ontario and other procurement agencies in
Canada and worldwide.
9
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under a PPP that would not be paid to government under a traditional procurement
model. Since the City obtains tax revenues directly from the private sector, this
benefit to the City is the same under the PSC and the Short-Listed Procurement
Options.
 The City’s base case cost of borrowing is based on the rate that the City could obtain
if it borrowed funds to finance the Project. The Discount Rate used for the VFM
assessment is the same as the City’s estimated cost of borrowing based on a
Government of Canada 20-year bond plus applicable margin (credit spread).
The VFM assessment compares the net present costs of:
 An estimation of the total, risk-adjusted costs of delivering the Project under a PPP
model (the “Shadow Bid” or “PPP Model”); and
 A Public Sector Comparator (the DBB model) which estimates the total risk-adjusted
costs of delivering the Project under the public sector’s traditional method of
delivering public infrastructure projects.
Figure 16 illustrates how value is demonstrated through the VFM calculation. The total
‘cash costs’ in the PPP Model, before adjusting for risk, is higher than the cash cost
under the Public Sector Comparator. This is generally the result of the higher financing
costs incurred by the private sector, as well as higher ancillary costs related to the
planning and delivery of the Project. However, after adjusting for risks transferred to
the private sector, the PPP Model may present a lower risk adjusted cost. This would
result when the risk transfer and mitigation of public sector risks under a PPP model
offset the higher private sector financing costs and higher ancillary costs.
Figure 16: VFM – Comparison between the PSC and the Shadow Bid
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The purpose of the VFM analysis is therefore to quantify the estimated amount, if any,
by which the risk adjusted net present costs of the Project when delivered as a PPP
Model are lower than delivery under the Public Sector Comparator.
Assessment of Divestiture Option
For the purposes of comparison of the PPP Procurement Options to the Divestiture
Option, the NPV of the net cash flows to the City are compared between the three ShortListed Procurement Options. The net cash flow to the City under the Divestiture option
would be upfront payment from a potential private sector buyer of the facility, based on
a valuation of the asset at the time of the potential transaction. The valuation of the
MRF has been conducted based a Discounted Cash Flow (“DCF”) methodology. The DCF
methodology ascribes value to the City’s existing MRF based on its ability to generate
future discretionary cash flows over the forecast period10.
The value of the existing MRF under a Divestiture option is based on the following key
principles:
 A private operator would operate the MRF (or transfer station subject to any
requirements made by the City about its operation) as a private business over the
forecasted period on a going-concern basis;
 The private operator would operate the business under full recovery of all operating,
maintenance, lifecycle, and any other costs to be incurred by the operator; and
 The private operator would target an attainable profit margin for the business.
The net free cash flows of the MRF under the Divestiture option reflect the following
components:
 Revenues from the following sources:
‒ Sale of recyclable material; and
‒ Tipping fee revenue, calculated based on the average tipping fee required over the
forecasted period as the base fee, escalated at the assumed annual inflation rate.
Tipping fee reflects a fee, which the private operator would likely charge its
customers for dropping off recyclable material at the site for processing. The
tipping fee would typically be structured to allow the operator full cost recovery
(net of other revenue sources) plus an applicable profit margin, further illustrated
Figure 17.

The DCF valuation is a high-level valuation of the MRF asset only and is not intended to be considered as a formal
valuation in accordance with the standards of the Canadian Institute of Business Valuators.
10
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Figure 17: Monthly tipping fee calculation methodology under Divestiture option

 Operating costs to continue to operate the existing MRF over the assessment period;
and
 Capital costs, as currently budgeted by the City, for undertaking major maintenance
or rehabilitation of the existing MRF.
The overall value to the City from a potential Divestiture of the existing MRF would
constitute the discounted value of the estimated free cash flows from the facility as well
as any additional value of the industrial land and buildings at KARC site.

Section 5.2

Project costs

The Project base cost inputs are set out in Appendix C. These inputs have been included
in the financial model that was used to develop the VFM analysis. The financial model
includes the DBB scenario (used as the Public Sector Comparator), the DBOM, DBFOM
and Divestiture Options and utilizes common assumptions of the construction,
operations and maintenance, and lifecycle base costs for the PSC and the PPP Options.
The costing and technical inputs have been provided by HDR, the technical advisors for
the Project as part of the Deloitte team. Based on the costing and financing assumptions,
the Project has a total estimated capital cost of $8.6 million. The base cost assumptions
utilized in the financial model are provided in Appendix C.
Though the financial model assumes that for the DBFOM, the City provides Project Co
with a Substantial Completion Payment (“SCP”) worth 50% of the Project capital cost
(typically between 25% to 50%), the VFM analysis ignores the specific source of the
funding (i.e. City). Other cost inputs include ancillary costs generally associated with
the planning and delivery of an infrastructure project, such as project management
costs and transaction costs (e.g. legal, financial advisory fees). The ancillary costs
assumptions utilized in the financial model are based on precedent projects undertaken
by the City and are provided in Appendix C.
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Section 5.3

Key assumptions

Some key assumptions are set out in Table 22 below. These inputs have been included
in the financial model, which has been used to conduct the VFM analysis of the DBOM
and DBFOM options as well as analysis of the Divestiture, as applicable.
Table 22: Summary of key assumptions
Key Assumptions

Assumption[1]

Source / Rationale

Escalators

Indexation Base Year

2016

All costs provided in 2016 dollars

Construction Cost (Design &
Build Costs) Inflation Rate

3.0%

Deloitte and HDR - Based on precedent PPP
projects.

Operations and Maintenance
Costs Inflation Rate

2.0%

Bank of Canada core inflation target

Lifecycle Costs Inflation Rate

2.0%

Bank of Canada core inflation target

Procurement Schedule Assumptions

Financial Close Date

December 31,
2019

Based on discussions between City, Deloitte
and HDR

Key Project Dates / Timing

Base Date (NPV)

January 1, 2018

Base date for analysis

Construction Start Date

January 1, 2020

Based on discussions between City, Deloitte,
HDR and the City

Construction Length (Months)
Spending Curve
Substantial Completion Date
Operations Start Date (full
capacity)
Operating Period Length (Years)

12 months

As provided by HDR

Monthly

As provided by HDR

December 31,
2020
January 1, 2021
20 years

Assuming start of construction by June 2018
and construction length of 1 year
Assumed as the date after completion of
construction / substantial completion
Term of operations of the Project

Discount Rate

City Discount Rate

3.29%

City’s current long-term borrowing rate – As
per input from the City

Feedstock Volume

Annual Tonnage (PPP Options)

25,000 tpy

Annual Tonnage (Divestiture)

~10,400 tpy

Feedstock Volume Growth

65

0%

As per discussions between Deloitte, HDR,
and the City
City of Kingston
No growth in tonnage assumed over the
forecast period
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Notes:
[1] All assumptions are based on anticipated timelines as per the current draft (December 2017) of the a-BBPP and are subject to change
based on further amendments to the a-BBPP.

All other inputs and assumptions utilized within the financial model are provided in
Appendix C.

Section 5.4

Risk analysis and quantification

Risk analysis has been carried out for the Project as a whole, with risk matrices
constructed under the DBB, DBFOM, DBOM, and Divestiture Procurement Options.
Section 5.4.1

Process and methodology

An overview of the risk assessment process carried out for the Project is illustrated in
Figure 18.
Figure 18: Overview of the Risk Assessment Process

 Step 1 – Development of the Risk Matrix: The draft risk matrix was prepared based
on propriety Deloitte methodology augmented by experiences in the waste
management sector that have some commonality with this Project, and creation of
new risk definitions based on the particular requirements of this Project. The risk
allocation was based on experience, typical risk allocation in DBFOM, DBOM, and
Divestiture contracts, and risk allocation seen in waste management projects.
 Step 2 – Risk Assessment: The risk assessment process involved facilitation of a
risk workshop with the City’s Project team and its advisors, all of whom contributed
based on their respective technical expertise, professional experience, and judgment.
Through the risk workshop, participants discussed of the key risks, including the
probabilities of such risks occurring and the related impacts for each Short-Listed
Procurement Option, and ranked each risk in terms of probability and high, most likely,
or low impact. The results were mapped onto the “quantitative” risk assessment to
ensure directional consistency. New risks were also added for risks that the
participants determined were not already captured within the risk matrix.
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 Step 3 – Risk Quantification: On completion of the risk assessment, Deloitte ran a
statistical simulation (a Monte Carlo simulation11) in order to calculate the value of risk
retained by each party under the PSC, DBFOM, DBOM, and Divestiture options. This
simulation yields a distribution of impacts for each risk based on a range of inputs
provided in the matrix. The resultant statistical mean is then used as the expected
impact for each risk. Most risk impacts have a “triangular” distribution (as illustrated
in Figure 19 below), meaning that the range of potential impacts could be normally
distributed, skewed toward the right, or skewed to the left. The mode (typical value)
often fails to reflect the wider range of worse-than-typical outcomes. Therefore, the
mean value is used as the expected impact.
Figure 19: Illustration of Risk Impact Quantification

The statistical simulation provides an expected value for the impact of each risk, under
the DBFOM, DBOM, Divestiture, and the PSC and is calculated as shown in Figure 20.

Monte Carlo simulation is an estimation method based on a broad class of computational algorithms that rely on
repeated random sampling to obtain numerical results i.e. by running simulations many times over in order to calculate
probabilities.
11
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Figure 20: Illustration of Calculation of Retained Risks

Section 5.4.2

Risk workshop and review

As noted above, the Project team convened for one risk workshop, facilitated by Deloitte
and HDR and which followed the general approach depicted in Figure 21.
Figure 21: Approach on discussion and review of risks

The Risk Workshop was conducted on November 30, 2017 by the Project team.
During the risk workshop, the risk assessment methodology and the completeness
and accuracy of the risks listed in the risk matrix were reviewed. The risk workshop
participants were provided with the draft risk matrix, developed by Deloitte and HDR.
The key risks were identified by Deloitte and HDR prior to the risk workshop and
were discussed with the participants to determine probability and impact. Eight (8)
participants attended the risk workshop from the City, Deloitte, and HDR.
Based on the discussions during the risk workshop, Deloitte and HDR revised the
initial risk matrix and provided to the City team for internal review. The probabilities
and impacts of the other risks were assessed “offline” by Deloitte and HDR and
confirmed via multiple review cycles with the City team.
Section 5.4.3

Risk matrix

The risk analysis completed by the Project Team examined 87 discrete risks across all
components, in the following categories:
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Table 23: Risk Categories
Risk Categories
1. Policy and Strategic Risks

2. Environmental Approvals

3. Property Acquisition, Approvals and Site
Conditions

4. Procurement Risk

5. Design Risks - Design and Construction Phase

6. Construction Risk

7. Operations Risk

8. Maintenance Risk

9. Ownership and Concession Management

10. Project Agreement

Certain key risks for each component are set out below for summary purposes in Table
24. These are the key risks that have been determined to have a significant probability
of occurring or have a high-risk impact.
Table 24: Significant Risks
Risk

Description

Policy and Strategic Risks

Change in Law or
The risk of changes in relevant laws and regulations that impact operating
Regulations – Operations costs or viability of the facility including changes in environmental
regulations, changes in emissions standards and applicable legislations,
changes in regulations/policy that could affect future iterations of the BBPP.
Operations Risks

Labour Costs

Risk that labor costs for facility operator staff will be higher than anticipated
(wages rise faster than anticipated. Future recycling process automation
technology to be considered as this would reduce labor requirements but
increase the technical requirements/capabilities required for staff (i.e. fewer
people but higher cost positions).

Input Costs - Utilities

Risk that cost of inputs (utilities) required to operate the facility increase in
price faster than forecast. Depending on the technology, could be natural gas,
water, electricity.

Input Costs - Other
Inputs

Risk that cost of other inputs (consumables; includes monitoring costs by the
City) required to operate the facility increase in price faster than forecast.

Environmental standards Relates to a failure to meet environmental standards set out in regulations,
the contract, and Environment Compliance Approval or ECA conditions.
Emissions Standards

Failure to meet emissions standards (noise, dust, litter, odour, GHG) set out
in regulations, the contract, or ECA conditions.

Residual Disposal Cost

The risk of bearing additional costs for all residual material generated from
MRF operations (normal, hazardous etc.) that were not recycled as projected
in the proposal.
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Risk

Description

Performance –
Throughput

The risk that the facility cannot process the required quantity of recyclable
material, i.e. cannot process the contracted or planned-for quantities.

Performance – Efficiency

The risk that the facility cannot process the contracted / planned quantities /
composition of recyclable material as efficiently as anticipated. Therefore,
additional inputs are required (labor, utilities, and/or consumables).

Composition of
Recyclable Material

The risk that the composition of recyclable material supplied to the MRF
facility is significantly different than anticipated when the expansion is
designed or is unacceptable (including hazardous material). There is a very
high rate of change in recyclable material profiles, with potentially multiple
generations of packaging changes occurring within the contract period.

Market Risk

The extent to which the MRF is able to meet higher market quality standards
resulting from changes in the North American and international market for
recycled commodities, and the ability to obtain fair market value for
recovered materials.

General Strike or Strike
Specific to City
Employees or its
Contractors

Risk of a strike during operations by staff or contractors involved in waste
management processes (collection, transfer, and haulage as applicable),
which could result in the MRF facility being impacted.

Labor Supply risk

The risk of losing staff, labor dispute, and attracting and retaining suitably
trained and certified staff.

Public Satisfaction

The risk of inability to meet public expectations and general inattention to
specifics of the facility and related service requirements.

Maintenance Risks

Major Reconfiguration
and Improvements

The risk of required improvements, expansion, and any other changes
required by the City that may lead to major alterations to the facility,
including its civil, mechanical and electrical components.

Default of O&M
Contractor

The risk of the O&M contractor defaulting (Project Co. in the case of a DBOM,
DBFOM). This risk can result in disruptions in service and program delivery,
as well as costs incurred in replacing the contractor and re-pricing the
services (e.g. major).

Section 5.4.4

Risk analysis results

A summary of the results of the risk analysis conducted for the Project is provided in
Appendix D, depicting the risks retained by the City under the DBB, DBOM, DBFOM, and
Divestiture options.
The top three categories that transfer the most significant risk to the private sector
under the DBOM, DBFOM, and Divestiture options are:
Design and Construction Risks;
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Operations Risks; and
Maintenance Risks.
The DBOM, DBFOM, and Divestiture options can transfer significant amount of
operations and maintenance risks to the private sector. For instance, the residual value
risk is contractually allocated to the Private Partner and firmly anchored by robust
performance security and is fully transferred to the private sector under the DBOM and
DBFOM options whereas under the Divestiture such risk does not exist as the asset is
transferred at the onset.
Design and construction risks are also largely transferred to the Private Partner. For
example, any construction delays or increased costs, caused by schedule acceleration,
lack of resources (equipment, materials, labour), inefficient coordination with
subcontractors, or final design not conforming to the City’s performance and service
specifications, will be accounted for by the Private Partner under the DBOM and DBFOM
procurement options. Under the Divestiture, all such risks are held by the private entity.

Section 5.5
Section 5.5.1

Preliminary VFM assessment
Preliminary assessment of PPP Procurement Options

The cash flow model and the risk assessment results are integrated to produce the
preliminary VFM assessment of the Project for the DBOM and DBFOM options. The VFM
results presented below are expressed as a percentage. The VFM for the DBOM and
DBFOM options has been developed based on the inputs and assumptions provided in
Section 5.2 and Section 5.3 and the risk assessment results presented in Section 5.4.4.
The DBOM and DBFOM Procurement Options provide robust VFM due to risk transfer
primarily during the construction and operations & maintenance phases of the Project.
The transfer of risks to a private sector counterparty that has experience and expertise
in construction, operations, and management of such MRFs is expected to result in VFM
savings.
It is important to note that the VFM analysis methodology primarily applies to the PPP
procurement options and hence comparison of the Divestiture option to the DBOM and
DBFOM options has been undertaken based on the NPV of the net cash flows to the City.
A range of VFM results has been generated through conducting sensitivity and scenario
analyses (using a combination of the sensitivity parameters) to determine impact on
VFM from a potential change in future market conditions based on the following
parameters:
City Discount Rate: + / - 25 bps;
Construction Costs Inflation Rate: 2.5% to 4.5%; and
Private Financing Long-Term Credit Spread: + / - 50 bps
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Considering various sensitivity and scenario analyses illustrates that the DBOM and
DBFOM Procurement Options with a 20-year operating term generate the following
expected VFM savings, as illustrated in Figure 22:
 DBOM: Within a range of 13.9% to 14.1% relative to the PSC; and
 DBFOM: Within a range of 8.4% to 8.8% relative to the PSC.
Figure 22: VFM Comparison between DBB (PSC), DBOM, and DBFOM

The preliminary VFM assessment presented is subject to change based on the
proposed future amendments to the a-BBPP.
Section 5.5.2

Preliminary assessment of the MRF Divestiture option

The quantitative assessment of the Divestiture option considers the value to the City
from sale of the existing MRF to a private sector entity, based upon the forecasted cash
flows that a private sector entity may be able to generate from the existing facility. The
assessment is based on the inputs and assumptions provided in Section 5.2, Section
5.3, and Appendix C.
A preliminary valuation range for the MRF business has been generated through
conducting sensitivity and scenario analysis based on various parameters to determine
impact on the value of the MRF to the City from potential changes in market conditions
based on the following parameters:
Recyclable Material Sale Unit Price Escalation: 0% (Base case at 1%); and
Tipping Fee Profit Margin: 10% to 20% (Base case at 15%).
Considering the sensitivity analysis parameters provides a preliminary valuation range
of $10.6 million to $14.3 million, as illustrated in Figure 23. The MRF valuation is
comprised of the following components:
Present value of the free cash flows (including terminal value); and
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Current value of the industrial land and building.
Figure 23: MRF Valuation Range

The preliminary valuation assessment presented is subject to change based on
future amendments to the a-BBPP.
While considering the value of the City’s existing MRF at the current time, it is important
to consider the following factors, which may affect the value of the MRF under the
Divestiture Option:
 The forecast of the MRF’s operating costs and revenues currently assumes that the
facility continues to receive the existing tonnage (approximately 10,000 tpy).
However, the current practical maximum capacity is approximately 14,000 tpy. Under
a divestiture scenario, a private sector operator could seek to optimize the MRF
operations, which would give them the flexibility to charge a lower tipping fee for
preferential customers. The lower tipping fee could affect cash flows over the forecast
period.
 Current forecast for revenue from sale of recyclable material (fibres, containers, and
mixed glass) is based upon the City’s historical average unit rate per tonne of the
material. However, future trends in the unit prices would need to be further
investigated, especially considering the impact of China’s stringent market quality
requirements and the impacts across the North American market.
 Future changes to the a-BBPP legislation would need to be assessed to determine
impact on the private operators in providing recyclable material processing services
within the Province, e.g. definition of various catchment areas. Such changes may
impact interest in the market for existing MRF facilities with excess capacity (or
potential excess capacity) to process recyclable material.
 Property with a MRF that already has an ECA approval in place can potentially provide
value to the private sector when considering a purchase of the MRF.
 Any additional market needs within the Kingston area for which the existing MRF
property could be used for may drive additional value.
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If the City intends to proceed with the Divestiture option, further in-depth analysis
should be undertaken in order to refine the current preliminary valuation estimate of
the MRF.
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Section 6
Section 6.1

Preliminary
Recommendation

Preliminary recommendation on Procurement Option

Based on the qualitative analysis contained in Section 3, the evaluation of the
Procurement Options demonstrated that the DBOM, DBFOM, and Divestiture options
were best suited to meet the City’s objectives. The quantitative assessment in Section
5 confirms that the DBOM and DBFOM options provide the City with a positive value for
money under a range of sensitivity assumptions, achieved through an appropriate
degree of risk transfer from the City to Project Co through the life of the Project (i.e.
design, construction, and operation phases).
The DBOM Procurement Option provides the City with the highest value for money
amongst the PPP options for the expansion of the City’s MRF. The incremental private
sector financing costs from undertaking the DBFOM option lead to a lower VFM in
comparison the DBOM option. Thus, based on the summary of the qualitative evaluation
of the Procurement Options and the quantitative VFM analysis of the PPP Procurement
Options relative to the Public Sector Comparator (DBB), a PPP procurement approach
based on the DBOM contractual structure is recommended for the Project over a DBB
or an alternate PPP, i.e. a DBFOM Procurement Option. In addition, the feedback from
the Market Soundings provided in Section 4 confirmed that there is stronger interest
from the private sector in participating in a potential DBOM compared to a DBFOM.
The quantitative assessment also provided a preliminary valuation of the City’s existing
MRF, if the City intends to undertake a Divestiture option in the future. It is difficult to
compare the value to the City between the Divestiture and the DBOM and DBFOM
options for expansion due to the fundamentally different nature of the Options. The
Divestiture attempts to obtain a current estimated value of the existing MRF asset for a
potential sale, whereas the value for money under the DBOM and DBFOM options
provides the value to the City from undertaking an expansion compared to a DBB option.
Hence, the preliminary recommendations can be separated into two primary strategic
decisions for the City:
City intends to stay in the recyclable materials processing business and
undertake a MRF expansion: If the City intends to stay in the recyclable material
processing business and go ahead with undertaking an expansion of its existing MRF,
a DBOM procurement approach would be recommended.
City does not intend to undertake future processing of recyclable material:
If the City decides that it would not play a future role in processing of recyclable
materials within its defined catchment area, then it should look at a potential
divestiture of the existing MRF asset to a private sector operator.
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It is important to note that both decisions would be largely dependent upon changes
and finalization of the a-BBPP by the Province, including the timelines for
implementation of the a-BBPP. It is also important to note here that, should the a-BBPP
be approved (as in interim step under the WDTA to full EPR under the RRCEA), the City
will not have the choice to be a processor even if it wishes to stay in processing (as it
would now have to bid on a processing contract with the producers through SO). Hence,
there is a real risk it would be unsuccessful in securing processing contract. Additionally,
if the City wins to be a post-collection service provider for the interim period, it may not
continue under the full EPR (RRCEA).
Further analysis of the strategic options is required to understand the potential risks to
the City of proceeding with each option. Therefore, as the a-BBPP is amended and
subsequently finalized, the preliminary recommendations will need to be reviewed and
revised as necessary to align with the revised program.
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Appendix A: Glossary of Terms
Term

Definition

a-BBPP

Amended Blue Box Program Plan

BBPP

Blue Box Program Plan

CIF

Continuous Improvement Fund

Collection and postcollection

Collection – Collection of Recyclables

DCF

Discounted Cash Flow

Design-Bid-Build or
DBB

Means a Procurement Option where the public sector procures a design
through consulting engineers, and tenders that design for construction via
general contractor. The contractor is paid via progress payments and no
private financing is needed for construction of the infrastructure. Following
completion the public sector assumes responsibility for operations and
maintenance of the infrastructure, either through its own staff or via shortterm O&M contracts with private firms.

Design-Build-Finance
or DBF

Means a Procurement Option where the public sector selects a single Private
Partner to take responsibility for the design and construction of the
infrastructure. The public sector typically does not provide any payment to
the Private Partner until substantial completion, requiring the private sector
to obtain financing for construction. The partner executes on its obligation to
complete the Project and hand over to the public sector. Operations and
maintenance is then the responsibility of the public sector. Following
completion the public sector assumes responsibility for operations and
maintenance of the infrastructure, either through its own staff or via shortterm operations & maintenance (O&M) contracts with private firms.

Design-Build-OperateMaintain or DBOM

Means a Procurement Option where a Private Partner is selected to take
responsibility for the design, construction, and maintenance of
infrastructure, typically for a set term. During construction, a significant
portion of payment is held back, requiring the Private Partner to obtain
financing for construction costs. Following substantial completion, the private
sector is paid back by the public sector for its construction financing. The
public sector makes payment for the operations and maintenance of the
infrastructure over the operations period as part of a monthly payment.

Design-Build-FinanceOperate-Maintain or
DBFOM

Means a Procurement Option where a Private Partner is selected to take
responsibility for the design, construction, operations, and maintenance of
infrastructure, typically for a set term. During construction, a significant
portion of payment is held back, requiring the Private Partner to obtain
financing for construction costs. Following completion, the held back funds
are then paid to the private sector over the Operating Term as part of an
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Term

Definition
annual service fee. An “F” used within the description of the Procurement
Options denotes that long-term private financing that extends into the
operating period would be used by the Project.

Discount Rate

Rate at which cash flows are discounted back to a common date

EPC

Engineering, Procurement, and Construction

EPR

Extended Producer Responsibility

EITP Committee

Environment, Infrastructure, and Transportation Policies Committee

Evaluation Criteria

The qualitative criteria developed in order to assess and rank each of the
Procurement Options

GHG

Greenhouse Gas

HDR

HDR Corporation

KARC

Kingston Area Recycling Centre

Market Soundings

Market consultations to gain insight from range of industry participants on
various components of the Project

MOECC

Ministry of Environment and Climate Change

MHSW

Municipal Hazardous and Special Waste

MRF

Material Recycling Facility

NPV

Net Present Value

OCC

Old Corrugated Cardboard

POA

Procurement Options Analysis

Private Partner

The private sector counterparty to a PA. Also referred to as Project Co.

Procurement Options

A particular allocation of roles, responsibilities, and risks between the public
sector and the private sector, in relation to an infrastructure Project. List of
available procurement options for the Project, including the DBB, DBF,
DBOM, DBFOM, and the Divestiture options.

Project

City of Kingston MRF Expansion Project

Project Co

Generic term used to refer to the City’s Private Partner under any type of
PPP structure

Province

Province of Ontario

PSC

The Public Sector Comparator is the traditional Project Delivery Model used
as the basis to compare the costs and benefits of a PPP in a VFM analysis
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Term

Definition

Public-Private
Partnership or PPP or
P3

An approach for procurement of public infrastructure where the private
sector assumes a significant share of the responsibility for the delivery and
the performance of the infrastructure, typically characterized by performance
based payment, a long concession term, and a requirement for private
financing of at least a portion of the capital costs. The DBF, DBOM, and
DBFOM Procurement Options are commonly considered as types of PPP.

QC

Quality Control

REOI

Request for Expressions of Interest

RFP

Request for Proposals

RFQ

Request for Qualifications

RPRA

Resource Productivity and Recovery Authority

RRCEA

Resource Recovery and Circular Economy Act

SCP

The Substantial Completion Payment, which is a lump-sum payment defined
in the Project Agreement provided to Project Co upon certification of
substantial completion.

Shadow Bid

PPP model for estimation of the VFM

Short-Listed
Procurement Options

The Procurement Options which best meet the Evaluation Criteria as part of
the Qualitative Analysis

SO

Stewardship Ontario

SPV

Special Purpose Vehicle

Tpy

Tonnes per year

VFM

Value for Money

WCN

Waste Connections Canada

WDO

Waste Diversion Ontario

WDTA

Waste Diversion Transition Act

WFOA

Waste Free Ontario Act
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Appendix B: 2015 HDR Study
Please refer to next page for attached 2015 HDR Study.
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Appendix C: Project Cost &
Revenue Inputs
Table 25: Project Construction Costs Assumptions
Project Base Costs

Assumption Source
($’000)

Construction Costs (2016$)

Processing Equipment / Building
Conveyors

$988.1 HDR

Screens

$247.4 HDR

Other Equipment (OH mag, compactor,
glass system, etc.)

$562.7 HDR

Baler
Optical Sorter System
Subtotal [A]

$94.3 HDR
$650.0 HDR
$2,541.5

Others
Mobile Equipment Costs

$251.2 HDR

Other Capital Costs (steel, freight, controls, scalehouse,
etc.)

$2,175.0

Building Expansion

$1,468.0 HDR

Site Works

$666.3 HDR

Mobile Equip Costs

$251.2 HDR

Subtotal [B]

$4,560.5

Base Construction Cost [C = A + B]

$7,102.0

Contingency [D = 10% * C]

$710.0 HDR

Engineering Fees [E = 10% * C]

$710.0 HDR

Total Construction Cost [F = C + D + E]
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HDR

$8,522.4
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Table 26: Project Operations & Maintenance and Lifecycle Costs Assumptions
Project Base Costs

Assumption Source
($’000)

Operating & Maintenance Costs (2016$)

Annual Operating & Maintenance Costs (PPP Options)

$1,479.3 HDR

Annual Operating & Maintenance Costs (Divestiture Only)

$1,791.6 City of Kingston

Operating & Maintenance Costs (2016$)

Annual Lifecycle Costs (PPP Options)

$950.0 HDR

Annual Lifecycle Costs (Divestiture Only)

$126.0 City of Kingston

Table 27: Project Ancillary Cost Assumptions
Ancillary Cost Assumptions

Assumption Rationale

City Ancillary Costs – PPP Models (DBOM and DBFOM)

City’s External Procurement and PM Costs during Construction
Transaction Advisor

$250K Costs for transaction advisors
during the PPP procurement up to
financial close

Legal Advisors

$250K Costs for legal advisor during the
PPP procurement up to financial
close

Technical Advisors

$250K Costs for technical advisor during
the PPP procurement up to financial
close

External Advisory Costs during
Construction

$100K Fee for Owners’ Engineer to meet
obligations of the performance
specifications of the Project

Total City’s External Procurement
and PM Costs during Construction
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$600K

City’s Internal PM Costs during
Construction

$130K Assumed to be ½ of the PSC
assumption as Project Co performs
most of the project management

City’s Internal PM Costs during
Operations

$100K Based on historical and current
market data
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Ancillary Cost Assumptions

Assumption Rationale

City Ancillary Costs – PPP Models (DBOM and DBFOM)

City’s External Procurement and PM Costs during Construction
Advisory Costs

$100K Primarily related to completion of
100% design drawings and
construction tender package

City’s External Advisory Costs during
Construction

$300K Fees for construction
administration and quality
assurance testing to ensure
compliance with design

Total City’s External Procurement
and PM Costs during Construction

$400K

City’s Internal PM Costs during
Construction

3% of Total Construction Costs for oversight and project
Costs management during construction

City’s Internal PM Costs during
Operations

$100K 1 FTE (Plant Manager) to monitor
the operations

Project Co Ancillary Costs – PPP Models (DBOM and DBFOM)

Financial Close Costs (one-time)

$3,000 Based on market observation of
similar sized PPP projects

Annual SPV Costs during Construction

$300K Annual costs towards management
of the SPV during construction
(e.g. accounting, admin, etc.) Based on market observations of
similar sized PPP projects

Annual SPV Costs during Operations

$150K Annual costs towards management
of the SPV during operations (e.g.
accounting, admin, etc.) - Based
on market observations of similar
sized PPP projects

Table 28: Project Revenue Assumptions
Revenue

Assumption Source / Rationale

Recyclable Material Sale Revenue (Avg. 2016$ / Tonne)

Fibres

$108.9 City of Kingston

Containers

$380.0 City of Kingston

Mixed Glass
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$4.2 City of Kingston
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Revenue
Recyclable Material Sale Unit Price Escalation

Assumption Source / Rationale
0% - 1.0% Deloitte and HDR.
The escalation is dependent upon the
rate of change for revenues is
associated with international commodity
values that appear unlikely to trend
upwards significantly in the foreseeable
future based on the projected impact of
the Chinese recyclable market decisions

Other Revenue Sources (Divestiture Only)

Tipping Fee (2018$ / tonne)

Tipping Fee Margin

Tipping Fee Escalation Rate

$77 The tipping fee that a private operator
of the MRF would charge is calculated to
ensure 100% cost recovery plus a
tipping fee margin. The average over
the forecast period is used as a base
assumption, subject to escalation
15% HDR. A range of 15% - 20% would be a
typical profit margin charged by a
private operator within the tipping fee
2.0% CPI

Table 29: Additional Divestiture assumptions
Divestiture Assumptions
Terminal value perpetual growth rate
Discount Rate
Value of Industrial Land and Buildings
(2018$)

84

Assumption Source / Rationale
1.0% Deloitte
3.29% City of Kingston
$3.4 million HDR. Based on average prices for
similar industrial lands in the City, value
of the building would be around $100/sf
and the land around $179,000/acre
(preliminary estimate). Assuming no
expansion at the site (i.e. status quo)
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Appendix D: Risk Assessment
Results
Table 30: Risk assessment results
Type of Risk - Overall Project

Estimated Risks Retained by the City ($'000)
Traditional
DBB

DBOM

DBFOM

Divestiture

$3,002.0

$2,676.6

$2,676.6

$715.9

Environmental Assessment

$145.6

$164.3

$183.0

–

Property Acquisition, Approvals and Site
Condition

$792.5

$695.1

$778.1

$421.2

Procurement Risk

$468.5

$364.6

$364.6

$454.1

Design Risks - Design and Construction Phase

$810.4

$120.4

$120.4

–

Construction Risk

$639.7

$118.0

$118.0

$23.5

$19,148.7

$5,061.2

$5,061.2

$1,527.3

Maintenance Risk

$6,757.1

$3,060.4

$3,060.4

–

Ownership and Concession Management

$1,155.7

$18.5

$18.5

–

$65.8

$32.9

$32.9

$32.9

$32,986.1

$12,312.1

$12,413.7

$3,175.0

Policy and Strategic Risks

Operations Risk

Project Agreement
Overall Project
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Figure 24: Risk assessment results
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Appendix E: Summary of the
Qualitative
Analysis Results
Table 31 - Summary of the Qualitative Analysis results
Citeria
1. Risk Transfer
1.1. Transfer of significant design and construction risks
to the private sector

Weighting

1.2. Private capital at risk during construction phase

20%

1.3. Private capital at risk during the operating period

10%

1.4. Contract Renewal Risk

20%

5%

1.5. Supply Risk

20%

1.6. Market Risk

10%

1.7. Budget Risk

15%

Criteria Un-weighted Score
100%
Total Criteria Weighted Score
20%
2. Private Sector Market Interest, Capacity, and Expertise
2.1. Interest from potential market participants
2.2. Capacity of potential market participants to
undertake the Project
2.3. Expertise and experience in operating and
maintaining the Project
2.4. Managing interface with existing operator
Criteria Un-weighted Score
Total Criteria Weighted Score
3. Strategic Alignment

20%
40%
20%
100%
20%

3.1. Customer service and accountability to residents

10%

3.2. In line with climate change and green economy
pledge

15%

3.3. Alignment with economic objectives

15%

3.4. Supporting emerging and innovative technology

15%

3.5. Social and business impact

15%

3.6. Processing availability of City’s material in the
future
Criteria Un-weighted Score
Total Criteria Weighted Score
4. Legislative Impact
4.1. Impact on alignment with collection services
contracts
4.2. Impact of City’s ability to respond to a Request for
Expression of Interest (REOI)
4.3. Impact on City's cost recovery
Criteria Un-weighted Score
Total Criteria Weighted Score
5. Cost and Schedule Certainty
5.1. Incentives to complete expansion / construction on
time
5.2. Incentive to operate and maintain without cost
overruns
5.3. Cost certainty to the City through fixed operating &
maintenance prices for the entire operating period of
the Project
Criteria Un-weighted Score
Total Criteria Weighted Score
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20%

30%
100%
15%
30%
30%
40%
100%
15%
30%
30%
40%
100%
15%

DBB

DB

DBF

DBOM

DBFOM

Divestiture

1.0
0.2
1.0
0.2
1.0
0.1
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.0
0.20

1.0
0.2
1.0
0.2
1.0
0.1
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.0
0.20

2.0
0.4
2.0
0.4
2.0
0.2
1.0
0.1
1.0
0.2
1.0
0.1
1.0
0.2
1.5
0.30

3.0
0.6
3.0
0.6
3.0
0.3
5.0
0.3
4.0
0.8
4.0
0.4
4.0
0.6
3.6
0.71

4.0
0.8
4.0
0.8
4.0
0.4
5.0
0.3
4.0
0.8
4.0
0.4
4.0
0.6
4.1
0.81

5.0
1.0
5.0
1.0
5.0
0.5
5.0
0.3
5.0
1.0
5.0
0.5
5.0
0.8
5.0
1.00

5.0
1.0
5.0
1.0
3.0
1.2
1.0
0.2
3.4
0.68

5.0
1.0
5.0
1.0
3.0
1.2
1.0
0.2
3.4
0.68

4.0
0.8
5.0
1.0
3.0
1.2
1.0
0.2
3.2
0.64

4.0
0.8
5.0
1.0
5.0
2.0
5.0
1.0
4.8
0.96

4.0
0.8
5.0
1.0
5.0
2.0
5.0
1.0
4.8
0.96

5.0
1.0
5.0
1.0
5.0
2.0
5.0
1.0
5.0
1.00

5.0
0.5
4.0
0.6
4.0
0.6
3.0
0.5
5.0
0.8
5.0
1.5
4.4
0.66

5.0
0.5
4.0
0.6
4.0
0.6
2.0
0.3
5.0
0.8
5.0
1.5
4.3
0.64

5.0
0.5
4.0
0.6
4.0
0.6
2.0
0.3
5.0
0.8
5.0
1.5
4.3
0.64

5.0
0.5
4.0
0.6
3.0
0.5
5.0
0.8
5.0
0.8
5.0
1.5
4.6
0.68

5.0
0.5
4.0
0.6
3.0
0.5
5.0
0.8
5.0
0.8
5.0
1.5
4.6
0.68

1.0
0.1
1.0
0.2
1.0
0.2
1.0
0.2
1.0
0.2
1.0
0.3
1.0
0.15

4.0
1.2
2.0
0.6
2.0
0.8
2.6
0.39

4.0
1.2
2.0
0.6
2.0
0.8
2.6
0.39

4.0
1.2
2.0
0.6
3.0
1.2
3.0
0.45

2.0
0.6
4.0
1.2
4.0
1.6
3.4
0.51

2.0
0.6
4.0
1.2
4.0
1.6
3.4
0.51

2.0
0.6
2.0
0.6
5.0
2.0
3.2
0.48

1.0
0.3
2.0
0.6
1.0

1.0
0.3
2.0
0.6
1.0

4.0
1.2
2.0
0.6
2.0

4.0
1.2
3.0
0.9
4.0

5.0
1.5
4.0
1.2
5.0

5.0
1.5
5.0
1.5
3.0

0.4

0.4

0.8

1.6

2.0

1.2

1.3
0.20

1.3
0.20

2.6
0.39

3.7
0.56

4.7
0.71

4.2
0.63
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6. Performance Security
6.1. Secures performance during the construction
phase
6.2. Secures performance during the operating period

60%
40%

Criteria Un-weighted Score
100%
Total Criteria Weighted Score
10%
7. Alignment of Construction, Maintenance and Lifecycle Costs
7.1. Whole-life approach to the assets from the start of
100%
the design phase
Criteria Un-weighted Score
100%
Total Criteria Weighted Score
5%
Total Evaluation Score
Percentage of Available Points
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100%

1.0
0.6
1.0
0.4
1.0
0.10

1.0
0.6
1.0
0.4
1.0
0.10

3.0
1.8
1.0
0.4
2.2
0.22

4.0
2.4
4.0
1.6
4.0
0.40

5.0
3.0
5.0
2.0
5.0
0.50

5.0
3.0
3.0
1.2
4.2
0.42

2.0

1.0

1.0

4.0

4.0

5.0

2.0
0.10

1.0
0.05

1.0
0.05

4.0
0.20

4.0
0.20

5.0
0.25

2.3
46.5%

2.3
45.1%

2.7
53.8%

4.0
80.4%

4.4
87.4%

3.9
78.6%
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Technical Memorandum
To:

Heather Roberts, Director - Solid Waste Services, City of Kingston
Jason Hollett, Supervisor – Solid Waste Disposal, City of Kingston

From:

Mark Sungaila, P.Eng., HDR
Jeff Martirano, P.E., HDR
Andrew Evans, P.Eng., HDR

CC:

Janine Ralph, HDR
Swarnima Chouhan, Deloitte

Date:

December 12, 2018 (Final Version)

Subject:

Kingston Area Recycling Centre – Results of Analysis for Achieving Short Term Goals:
Results of Tasks 1-4 (Revised)

The City of Kingston (City) operates the Kingston Area Recycling Centre (KARC) located at 196 Lappan’s
Lane in north-central Kingston. Various diversion programs are operated at the KARC, including the
City’s materials recovery facility (MRF), and public drop off depots for recyclables, household hazardous
waste, and leaf and yard waste. The KARC also hosts the main administration office for the solid waste
department of the City.
The MRF was constructed in 1989 and has undergone a series of expansions, including the plant area,
the tipping floor, and the administration area. The total building area is approximately 2,700 m 2 within an
overall site area of 1.63 hectares.
The MRF operates as a ‘modified’ dual-stream facility which sorts fibre materials and containers to be
sold for further processing. Kingston’s recycling collection program collects containers (blue box materials
including glass) and paper fibres (grey box materials including cardboard) on alternating weeks. Glass is
sorted at the curbside and is tipped outside the MRF building and stored in a bunker. The MRF also
manages cardboard (OCC) separated at the curb and also delivered loose to the facility by the IC&I
sector. In 2018 the MRF is projected to process a total of 10,185 tonnes of recyclables representing a
revenue of approximately $1.2 million.
In 2015 the City retained HDR to undertake a multi-faceted study to research the optimization of the
existing MRF and the potential to expand its capacity to provide processing services to municipalities in
Eastern Ontario. This included a review of a 2012 study of the optimization of the blue box system in
Ontario (prepared by MIPC), an assessment of the condition of the processing equipment and building at
the KARC, and consideration of several scenarios for reconfiguring/optimizing the MRF (e.g. 15,000 tpy
and 25,000 tpy, either as dual-stream or single-stream system).
Since completion of the 2015 study, the Province has introduced new waste reduction and resource
recovery legislation (i.e. Waste-Free Ontario Act, Resource Recovery and Circular Economy Act and
the Waste Diversion Transition Act) intended to shift Ontario to a circular economy. These initiatives will
drive considerable change to how municipalities operate their diversion programs, and more specifically
the level of municipal responsibility for recycling collection and diversion, although at this time it is difficult
to predict with certainty the extent of these changes since the most recent provincial election.

Kingston Area Recycling Centre
Analysis of Short Term Goals – Tasks 1 - 4

As a result of the uncertainties related to the recent legislative changes, the City wishes to evaluate
strategies for the short-term and has retained Deloitte LLP and HDR Inc. (HDR) to assist them in this
regard. This study considers two scenarios over a 10 year planning period (i.e. 2019 through 2028),
consisting of either continuing processing operations with the facility in its current configuration (termed
the ‘Status-Quo’ scenario), or optimization to a true dual-stream system. The study consists of the
following six tasks:
1. Review the City’s current operating and capital costs (Status-Quo scenario) and prepare an
update to the cost projections developed as part of the 2015 HDR Study.
2. Undertake an update to the 2015 facility and equipment condition assessment and
operational review to understand what other upgrades / replacement or retrofits are needed.
3.

Develop a design concept for the proposed system optimization to a dual stream system.

4. Develop capital and operating cost projections for both scenarios (i.e. Status-Quo, and
conversion to dual-stream based on the conceptual design developed) for the 10 year planning
period.
5. Conduct a Return on Investment (ROI) analysis on the scenarios under consideration,
including modeling the City’s Status-Quo scenario and determining the potential costs savings
from full dual stream facility system optimization.
6.

Complete / Update drafting of the City’s Business Plan document.

Tasks 1 through 4 have been undertaken by HDR and are documented herein. This information will
support the development of the MRF Expansion Business Plan being prepared by Deloitte.
The information required for completion of Tasks 1 through 4 was obtained from the following sources:




HDR’s project data from previous work (2015 referenced above);
Capital and operating cost data provided by the City of Kingston; and,
Discussions with City of Kingston staff prior to, during, and subsequent to HDR’s July 24 and 25
visit to the KARC.

1.0 Task 1- Current Capital and Operating Cost Review
The following section provides an overview of the outcome of the review the City’s current operating and
capital costs (Status-Quo scenario) including an update to the cost projections developed as part of the
2015 HDR Study.

1.1 Recent Capital Upgrades
Since construction of the KARC in 1989 the City has undertaken various upgrades to the KARC,
consisting of building expansion, process equipment upgrades, and various facility improvements. Table
1 below indicates the most recent improvements and associated costs, as per budget information
provided by the City.
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Kingston Area Recycling Centre
Analysis of Short Term Goals – Tasks 1 - 4

Table 1 – Current Capital Expenditures 1
Year

Item

Amortized
Cost

Amortization
Period (Years)

Annual Cost

2008
2009
2012

MRF Expansion
Vertical Baler
C-1 Conveyor Rebuild
Weight Scale Upgrade
New Scissor Lift
New Magnetic
Separator
Office Renovations
Recycling Mobile
Trailer2

$735,408.00
$255,258.78
$62,165.63

10
10
5

$73,540.80
$25,525.88
$12,433.13

$61,223.85
$7,174
$66,793

10
3
10

$5,601.37
$2,187.83
$6,110.89

$36,964.96
$13,704.73

10
15

$3,381.92
$13,704.73

2013
2015
2016
2016
2017

TOTAL

$140,298.72

1

Data from 2015-2017 historical actuals. Yearly spends vary as payment periods are completed or new work is
undertaken.
2 Recycling mobile trailer allocated to processing budget, to support KARC facility operations.

The cost of the improvements identified in Table 1 have been amortized over various timeframes and are
currently carried in the City’s budget for the KARC.
Table 2 presents the current amortized capital
costs over a 10 year period.
Current annual operating costs associated with the KARC are presented in Table 3. These costs
represent an average of annual costs over the period from 2015 through 2018 (i.e. using actuals from
2015, 2016, 2017, and projected costs for 2018). The costs are presented as per the individual line items
in the City’s budget information with the following revisions:




Maintenance and repair costs are split into two separate line items: 1) the costs pertaining to the
KARC building envelope and 2) the processing equipment (these costs are shown as a single line
item in the information the City provided). An average annual cost for the maintenance and repair
costs was determined from facility records. The remaining budget was assumed to be allocated
for facility expenses.
The solid waste administration item contained in the information the City provided was distributed
between the processing and facility based on an assumed split of processing 75% and facilities
25%. This ratio is in keeping with the ratios presented in HDR’s 2015 report.
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Table 2 – Amortization of Current Capital Expenditures 1
Year
Item

1,2

2018
$73,541

2019

MRF Expansion

2020

2021

2022

Vertical Baler

$25,526

$25,526

C-1 Conveyor
Re-build

Completed 2017

Weight Scale
Upgrade

$5,601

Scissor Lift

$2,188

Magnetic
Separator

$6,111

2023

2024

2025

2026

$5,601

$5,601

$5,601

$5,601

$6,111

$6,111

$6,111

$6,111

$6,111

$6,111

$6,111

$6,111

$3,382

$3,382

$3,382

$3,382

$3,382

$3,382

$3,382

$3,382

2027

2028

Office
Renovations

$3,382

Recycling Truck3

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

$13,705

Total

$ 130,053

$ 54,325

$ 28,799

$ 28,799

$ 28,799

$ 23,198

$ 23,198

$ 23,198

$ 23,198

$ 13,705

$ 13,705

$ 40,620

$ 15,094

$ 15,094

$ 15,094

$ 9,493

$ 9,493

$ 9,493

$ 9,493

0

0

Total Excl.
Recycling Truck

$ 116,349

1 Cost data and amortization periods retrieved from City of Kingston historical and projection data.
2 The first year of amortization is assumed to be the year following construction completion.
3 The recycling mobile trailer is shown as allocated to processing costs on the City worksheet. HDR assumes this trailer is dedicated to facility operations, and not
allocated to collections. For the purpose of financial projections for MRF operations, the amortized cost for the recycling mobile trailer should not be included.

Kingston Area Recycling Centre
Analysis of Short Term Goals – Tasks 1 - 4

Table 3- 2015 - 2018 Average Reported/Projected Costs for Existing System1
Item
Cost
Capital Costs
Existing Sum of Annual Amortized Capital Costs (2015-2018)2
$126,025
$126,025
Processing
Blue Box Processing Material Handling Cost
Contractor Processing
Direct Processing Cost (Process Operations Contractor)3
$1,090,511
$1,090,511
City Processing
Administration - Solid Waste (assume processing 75%)4
$253,653
Uniforms & protective clothing
$1,273
Supplies
$59,169
Advertising & marketing
$13,696
Maintenance (equipment)5
$55,000
Delivery, postage, & shipping
$33,792
Consultants
$9,178
Equipment rentals
$1,774
Allocated equipment-solid waste
$5,095
$432,630
Blue Box Processing Facility Cost
Administration - Solid Waste (assume facilities 25%)4
$84,551
Municipal taxes
$73,357
Maintenance (general/facility)5
$47,406
Service fees
$6,823
Water & sewer
$2,269
Natural gas
$31,660
Electricity
$86,621
Propane & heating fuel
$769
$333,456
$1,856,597
Total Annual Operating Costs
$126,025
Total Annual Capital Costs
$1,982,623
Total Annual Cost
1 Except

where noted - data represents average values as calculated from City of Kingston operations data 2015,
2016, 2017, and 2018 projections to year end.
2 Refer to Table 1 for list of expenditures.
3 Reflects 2015 – 2018 Q3 Waste Connections facility operating contracts, and 2018 Q4 Emterra operating contract.
For 2019 and beyond, the Emterra contract will be in place. The new Emterra contract represents a substantial cost
increase over the previous contract.
4 Administration is assumed to be allocated as 75% processing, 25% facility.
5 Average equipment maintenance was calculated from 2015, 2016, and 2017 maintenance records. The remainder*
of the City’s maintenance line item was assumed to reflect maintenance costs allocated to the facility.
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2.0 Task 2 – Update of Building and Equipment Condition
Assessment
The 2015 HDR study included an assessment of the condition of the building envelope and processing
equipment at the KARC (undertaken in December 2014). The building assessment was intended to
confirm the condition of the building for its ongoing and future use as a MRF, and it was concluded that
the overall building envelope appeared to be in good general condition with the exception of some
specific deficiencies. The equipment assessment was intended to determine the condition of the
process equipment and to estimate the useful remaining life of the components. It was determined that
the existing MRF process equipment was in reasonably good working order and that maintenance and
repairs were being undertaken as needed. It was estimated that the equipment should be able to
operate for a minimum of 5 to 7 years, provided that ongoing maintenance were continued and that
equipment was kept clean.
The building and equipment assessment conducted as part of the present study was intended to be an
update of the 2014 assessment. This consisted of a site visit by HDR with observations focused on
determining if conditions had changed significantly relative to the 2014 findings. It is noted that the 2014
building assessment included fire protection, water and natural gas service, and HVAC systems. These
components were considered to be outside the current scope and the building assessment was focused
on the building envelope only.

2.1 HDR Site Visit
HDR’s Jeff Martirano and Mark Sungaila conducted a site visit at the KARC on July 24 and 25, 2018.
The inspection focused on determining the potential investment needed by the City to continue “StatusQuo” operations for another 10 years or alternatively, transform the KARC into a true dual-stream system
to be operated for another 10 years. Attention was also focused on capital improvements to the building
that may not necessarily have a 10 year payback, but which may be warranted to preserve the integrity of
the building to allow it to be converted after 10 years for a different use (e.g. municipal garage, transfer
station).
HDR recorded observations on the evening of July 24 and the morning of July 25, and reviewed
information provided by the City of Kingston. HDR also discussed observations and findings with Mr.
Jason Hollett (re: facility operations) and Ms. Heather Roberts (re: the City’s aspirations regarding their
ongoing recycling program). Selected photographs taken during the site visit are provided in Appendix
A.

2.2 Recycling Process Observations
During the evening of July 24 HDR observed that the container and fibre material receiving area was at
capacity resulting in an excessive amount of material stored outside the building. HDR understands that
the KARC was not, at this time, experiencing higher than usual material deliveries nor is the equipment
undersized for the current throughput it is receiving.
According to the City, the cause of the backup was due to performance deficiencies on the part of the
facility operations contractor, and that accordingly the contractor was operating in a “contingency mode”
to eliminate unprocessed material stored outside the building. The contractor’s focus at the time of
HDR’s visit was on processing the fibre material (as opposed to containers) due to anticipated inclement
weather. The contingency measures included increasing the number of sorters from 4 to 7 per picking
line in order to increase conveyor speed, and baling plastics 1-7 together. All plastics will continue to be
baled together until the end of the contract with the existing contractor.
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Furthermore, on July 25 it was observed that the fibre line was not operating due to a broken backer bar
on the C-5 (Fibre-Up Conveyor), and the belt was being inspected to determine necessary repairs.
HDR notes that several process inefficiencies identified in our 2015 report still exist and that these
continue to impede process speed. These include:






The quality control (QC) process when baling aluminum cans consists of two workers picking
contamination from the baler infeed conveyor. Although the degree of contamination appears to
be very low this QC process has continued and slows the speed at which the aluminum cans can
be processed.
There is inadequate floor staff to properly handle all of the jobs that must be continuously
performed. For example, the bale forklift operator is also responsible for operating the front end
loader in the receiving area as well as managing OCC storage. The new operator will be using 23 additional staff to perform these duties which will increase production speed.
The height of the truck doors at the tipping floor do not permit the rear door of the packer trucks to
fully open, which increases unloading time.

The City has also indicated that the baler is capable of producing larger bales than are currently being
produced, which would allow for more efficient use of bale storage capacity and decrease the demand on
the fork lift operator during load out. Based on the specifications of the current baler, it appears that the
nominal bale size is 44” x 44” variable up to 72”.
It was observed during the site visit that the bunkers beneath the sorting lines contained variable amounts
of stored materials, and we believe that there is potential for the material to accumulate to the point that
the fire suppression system (e.g. sprinkler heads) in the bunkers becomes obstructed. HDR
recommends that the material level be monitored on an ongoing basis to ensure that the sprinkler heads
are not obstructed.

2.3 Processing Equipment Condition Observations
On the basis of our inspection HDR believes that the condition of the processing equipment is similar to
the condition observed in 2014. Furthermore, we believe that the existing equipment can, in general,
provide adequate service for the 10 year planning period provided that required ongoing maintenance is
performed. Specific observations and conclusions are as follows:
a) The City continues to perform all maintenance work on the equipment and performs daily
inspections of key equipment components. Currently, each conveyor is inspected thoroughly at
each shift change (e.g. 3 PM each day) and repairs are performed as needed. This process must
continue.
b) Since HDR was last onsite in 2014, several comprehensive equipment inspections have been
performed by Machinex. In November, 2016, Machinex performed a detailed inspection of the
baler and identified several repair recommendations. The facility manager informed HDR that all
of the recommended baler repairs have been completed with the exception of the sidewall work,
slated to be performed later this calendar year. The most notable work performed on the baler
was the floor replacement and ram rebuild, which is considered major refurbishment work.
c) Based on a review of the Machinex inspections, the observations made on site, and a review of
the repair work performed in the past 3 years, HDR believes that the existing baler can provide
adequate service for the 10 year planning period provided that ongoing required maintenance is
performed. Please refer to Section 3.2 for further discussion.
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d) HDR reviewed the major maintenance work performed on the facility conveyors and other
ancillary equipment (eddy current separator, magnetic separator) and is of the opinion this
equipment is in reasonable operating condition. The belts appear to be in generally good
condition. Head pulley motors and the baler ram motors were checked with a heat gun and none
appeared to be running hot. HDRs opinion is further supported by the findings from the June,
2018 Machinex equipment inspection report, which reflected that some equipment components
were in need of repair or replacement, but in general deemed the majority of the equipment to be
in fair or good condition.
e) The C-5 (Fibre-Up Conveyor) had $13,600 in repairs slated for 2017 which consisted of a
replacement of the chain and belt Teflon strips; however according to facility records, this work
was not performed. In 2017-18, additional costs of about $11,000 were budgeted to repair and
ultimately replace all of the backer bars (completed) and the Teflon strips (scheduled to be
replaced in the near future). The facility manager indicated that the reliability of the C-5 conveyor
has decreased in recent months but that the recent replacement of the backer bars and planned
replacement of the Teflon strips was expected to improve reliability.
f)

The new operator (Emterra) will be operating one 12 hour shift per day as opposed to two, 8 hour
shifts as of October 1, 2018. This provides an additional 4 hours of time, broken up however the
City of Kingston chooses, to perform preventative or corrective maintenance work on the
equipment. HDR recommends that the City consider taking advantage of this additional
equipment downtime to implement a more robust preventative and corrective maintenance
program.

HDR reviewed major maintenance and capital improvement activities and associated costs for the past
three (3) years to determine an average annual maintenance cost per item. Table 4 below presents the
major maintenance costs incurred over the past 3 years.
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Table 4 – Summary of Major Maintenance Costs (2016-2018)
Item

Total Cost

A/C Unit
Adams Office
Baler
Blowers
Boardroom Floor
C-3
C-5
C-6
C-7
C-9
ECS
Fibre Sort Room
Foyer Floor
Machinex
Magnetic Separator
ONP Bunker Wall
Overhead Doors
Perforators
Self Closing Safety
Gates
TOTAL

$16,599
$4,071
$91,756
$5,159
$4,266
$8,080
$11,886
$600
$1,240
$13,619
$7,300
$2,500
$3,370
$4,100
$1,000
$1,314
$1,500
$8,365
$3,000

Avg/Annual
Cost
$5,533.05
$1,356.93
$30,585.34
$1,719.64
$1,421.93
$2,693.33
$3,962.00
$200.00
$413.33
$4,539.55
$2,433.33
$833.33
$1,123.25
$1,366.67
$333.33
$438.00
$500.00
$2,788.33
$1,000.00

$167,075

$55,692

1Total
2Does

Cost includes supply and labor costs
not include work that was funded with Capital Dollars

2.4 Building Condition Observations
On the basis of the July 2018 inspection HDR believes that the condition of the building is similar to the
condition observed in 2014. It is noteworthy that HDR was unable to review some areas of the building in
detail as significant areas of the floor and walls were obscured by stored materials as noted previously,
and thus assessment of the visible areas was used as an indicator of the remainder of the building. It is
recommended that additional structural inspections be conducted in the near term in those areas that
were obstructed or could not be otherwise viewed during HDR’s July visit.
Based on our observations, HDR believes that the existing building can, in general, provide adequate
service for the 10 year planning period provided that required ongoing maintenance is performed.
Specific observations are as follows:
a) The City indicated that the fire suppression system (sprinklers) are routinely inspected and tested
and are in working condition.
b) The cladding and a non-structural framing member above one of the roll up doors on the tipping
floor was recently damaged from impact by a collection vehicle. The City has indicated that the
collection contractor is responsible for paying for these repairs.
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c) The walls in the tipping floor area were not visible as they were obstructed with excessive
amounts of fibre and containers. According to the City the east and south walls have been lined
with steel (fixed to the inside of the exterior structural columns) to protect against loader damage.
d) The majority of the tipping floor surface was not visible due to obstruction with excessive amounts
of fibre and containers. Areas of the floor that were visible, appeared to be free of significant
deterioration.
e) In the area immediately adjacent to the OCC unloading area and the fibre bunkers, the exterior
cinder block was damaged in places. Approximately 10 blocks have been displaced outwards
(reportedly from loader impact), and the grouting between blocks was cracked and falling out.
The City has indicated that the operations contractor will be paying for these repairs.
f)

Some of the cross bracing rods between exterior columns have been detached or damaged such
that bracing is not provided in these areas.

g) Several of the interior columns have been damaged from loader impact. Some (not all) of the
interior columns are protected with bollards.
h) The structural supports for the sorting rooms (e.g. corrugated steel walls that form the walls of the
product bunkers beneath the sorting rooms) are deformed in places (apparently from skid steer
loader impact damage).
i)

No signs of roof leaks were observed; however, the City has indicated that patch repairs have
been performed sporadically, mainly at the joints where the old and new building sections meet.
The roof of the original building constructed in 1989 has not been replaced.

j)

Considerable discoloration is present around the ceiling ventilation ducts in the container picking
room. Moisture could be seen dripping from some of the ducts. This could indicate the presence
of mould.

k) Catch basins in the floor of the MRF were plugged with debris and are not likely functional.
l)

The condition of the asphalt paved areas around the KARC building is variable. Significant
cracking is visible in some areas.

m) Wind-blown litter is evident within the grounds around the KARC building. The City indicates that
the operations contractor’s current slow processing speed and resultant external material storage
is a key factor in the amount of litter.
In addition to the supplementary structural assessment noted above, HDR provides the following
recommendations:





A detailed inspection of the roof should be conducted to determine and prioritize repair
areas.
An air quality evaluation should be carried out within the picking rooms to determine if the
observed deposits surrounding the ventilation system are solely dust, or if other substance
such as mould is present around HVAC vents and whether this poses any health and safety
concern for workers.
A review of equipment and worker safety should be conducted. It is noted that the baler
incline feed conveyor is not equipped with an emergency stop system (E-Stop), which is
considered an industry best practice. The current facility contractor is pulling material off this
10
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conveyor which increases the need to equip this conveyor with an E-Stop. Similar facilities
are often equipped with button or pull cord systems to interrupt the power supply in case of
emergency. Other conveyors in the recycling process are equipped with E-Stops. HDR
understands that the future operations contractor (Emterra) is proposing more workers than
the present contract, as well as an increased hourly throughput to allow for fewer operating
hours. Equipping the baler incline conveyor with an E-Stop would reduce the risk of worker
injury should materials continue to be pulled off this conveyor.

3.0 Task 3 – Design Concept for Dual-Stream System
In considering ongoing MRF operations (e.g. Status-Quo operations or conversion to a true dual-stream
system) it is relevant to review recyclables streams being accepted at the facility, as well as the City’s
projections for these material streams going forward. This is discussed in Section 3.1.
The existing MRF operates as ‘modified’ dual-stream process since glass and OCC are separated at the
curb and are not fed directly in to the processing system. Conversion into a true dual-stream system
would require incorporation of a means of accepting glass and OCC as part of the container and fibre
streams, respectively. Conversion of the KARC into a true dual-stream MRF was reviewed in detail during
the 2015 study. As minimal changes to the system have occurred during the interim period, HDR
suggests conversion would consist of similar process modifications as identified in 2015. Furthermore, as
the dual-stream scenario under consideration for the next ten years would be based on the concept of
processing a maximum of 15,000 tonnes annually, the primary dual-stream design concept does not
include investment in new technologies as previously in the 2014/2015 studies this was found not to offer
sufficient benefit at this tonnage. Further discussion regarding optional investments in the processing
system are discussed generally in Section 3.4. It is noteworthy that transition to true dual-stream
collection at curbside will result in a higher level of contamination in the material streams coming into the
MRF. The City recognizes this will occur and has identified this in the terms of the upcoming contract
with the new operations contractor (e.g. contamination of incoming material expected to increase from 5%
to 7%).
The layout of the existing MRF and processing equipment is presented in Figure 1 in Appendix B. The
process modifications required to convert the MRF into a true dual-stream system are presented in
Figure 2 in Appendix B and described in Section 3.2. At the request of the City, HDR also evaluated the
payback period of a new baler in light of the major maintenance performed on the existing baler; this is
also discussed in Section 3.2. Various information received from equipment suppliers during this study
is provided in Appendix C.
HDR believes that the conversion of the MRF into a dual-stream system could be achieved without
significant modifications to the existing building envelope. However, based on the findings of the 2015
building condition assessment (which were confirmed by HDR’s 2018 condition assessment), we
recommend that some building improvements be made at this time to ensure the building continues to be
suitable for MRF operations over the 10 year planning period, and also to preserve the building’s value for
potential future uses following the 10 year period. HDR recommends that these improvements be made
whether the City chooses to continue operating per the Status-Quo process, or if they choose to convert
the MRF to a dual-stream system. These improvements are described in Section 3.3.
Discussions between HDR and the City during the July, 2018 site visit resulted in identification of a
number of additional facility modifications (process and building) that may also improve efficiency and
convenience. These could be considered under either the Status-Quo or dual-stream conversion
scenarios as optional improvements, and are discussed in Section 3.4. This includes the option of
expanding the tipping floor area associated with management of the container stream and modifying the
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receiving doors. A conceptual design addressing these optional building modifications is included as
Figure 3 in Appendix B.

3.1 Recycling Material Projections
The projected tonnages for the facility will have a large impact on the financial returns over the 10 year
planning period. Historically, recycling rates have increased within the province consequently increasing
the quantity of material handled. However, recent and ongoing changes to consumer packaging have
generally impacted the amount and composition of material being processed. Other factors affecting
material tonnages include population growth and economic factors.
Table 5 presents the current and projected recycling material quantities associated with Status-Quo
operations, including determination of year over year changes to the quantity being processed. HDRs
review of the City’s 2019 budget projections, indicate that they could be used to represent Year 1 of the
planning period (2019) although we note that some material tonnages (boxboard, and PET) are currently
trending upwards, and may be underrepresented by this projection. HDR has undertaken an adjustment
to the 2019 projections to better reflect the trends in some material types. The 2018 data through Q2 is
considered to be a poor representation of generation rates, due to the amount of material that had built up
and was stockpiled on site, resulting in some Q2 material being processed and marketed in Q3.
Table 5 – Current and Projected Recycling Material Quantities

% Change
(2016-2017)

2018 Actual
(Q1-Q2)1

2018 HDR
Projections2

2019 HDR
Baseline
Projections3

4,917

-3.5%

2,131

4,262

4,577

2,082

10.4%

995

1,991

2,229

342

342

0.0%

232

465

342

Polycoat

133

162

21.9%

65

130

186

#1 PET

581

678

16.8%

321

642

756

#2 HDPE

159

177

11.5%

101

202

191

#2, #4 & #5 Film

205

190

-7.2%

69

138

181

All Plastics (no bottles)

513

425

-17.1%

197

394

378

#6 Polystyrene

23

24

3.1%

7

14

25

Aluminum

205

186

-9.2%

91

182

174

Steel

390

365

-6.5%

170

341

349

Mixed Glass

945

924

-2.2%

477

955

911

10,477

10,472

4,858

9,715

10,300

2016
Actual1

2017
Actual1

Newsprint

5,097

Cardboard

1,886

Boxboard

Total
Overall Percentage
Change to Prev. Year

-0.05%

-7.23%

-1.65%

Percentage Change to
Prev. Year
- Excluding Newsprint 4

3.24%

-1.84%

3.01%

1 Tonnage

data retrieved from City of Kingston historical and projection data.
HDR Projected the end of Q2 quantities to end of year by assuming a consistent recycling rate (resulting in the
tonnage doubling to end of year). While seasonal variations do exist in disposal quantities, the presence of a large
2
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stockpile of materials on site that will be processed prior to contract changeover (Q4) will likely increase the numbers
observed during the second half of the year.
3 2019 Projections are based on the assumption that 2016-2017 trends represent the relative direction and magnitude
of change observed in packaging. However, it is believed that this year experienced a greater magnitude of change
than would be observed in the long term, other than for newsprint. As a result, projections for 2019 have been based
on the application of one third the rate of 2016 change, through to 2019, with the exception of newsprint, which
retained its full rate of change.
4 Newsprint excluded from projection due to the rapid decline in received tonnage.

There are several factors affecting the amount of recyclable material generated by a community, key
factors include population growth, recycling program participation rates, material capture rates, as well as
material and packaging trends, with the cumulative results being observed in changes to the composition
and quantity of the recycling material stream.
Population growth rates directly influence the amount of residents contributing material. In the case of
Kingston, the most recent 2016 census data has indicated a nearly flat (0.4%) population growth rate
during the 2011-2016 period. This rate was below recent City projections (5.2%), and while study
regarding the differences between actuals and the City projections is ongoing, this has been potentially
attributed to how transient student populations were captured in the census, as well as the impact of a
general short supply of housing presently within the City. Recent commercial and industrial growth in the
area, and the general attractiveness of housing prices versus competing markets, indicates growth is
likely to occur beyond recently observed values over the 10-year planning period.
The overall diversion rate for a program reflects the combination of the number of people/households that
participate in the program and the amount of each material captured by the program based on how those
people behave. Potential changes to Kingston’s recycling diversion rate based on the conversion to a true
dual stream program are difficult to quantify. Conversion to a dual stream system with weekly collection
of both the blue and grey box, away from the current alternating week collection system has the potential
to increase both capture rates and participation rates by increasing convenience to residents, resulting in
an overall increase in the City’s recycling rate. While the potential for improvements is difficult to quantify,
review of the 2016 WDO datacall does provide some information indicating potential room for
improvement. Within the Rural Regional municipal group in which Kingston belongs, the average
tonnes/HHD marketed in 2016 (which reflects both the quantities collected and processing performance)
was 0.15. The City of Kingston’s reported residential tonnes marketed for 2016 was right on average at
0.15 tonnes/HHD. Should Kingston be able to capture more material in the dual stream program, they
could achieve performance similar to Quinte Waste Solutions (0.17 tonnes/HHD) or Dufferin County (0.21
tonnes/HHD), which could increase overall recycling tonnes by 750 tonnes or more annually.
Additionally, conversion to dual stream at the facility, may allow for the City to capture additional material
from neighbouring communities which have dual stream collection programs that already include glass in
the container stream and cardboard in the paper stream. The previous 2014/2015 HDR study
incorporated a Survey of Eastern Ontario municipalities to assess the quantity of tonnage that may be
available for processing regionally. Technical Memo #3, Table 3-1 of the previous study indicated that
positive ‘interested’ results were received from a total of 24 Municipalities. There are a number of smaller
communities within reasonable proximity of the City of Kingston (less than 100 km), with tonnages within
the capacity range that could be available at the KARC, that may be interested in using available dualstream capacity over the 10-year planning period.
The last significant factor affecting recycling tonnes are changes to the overall industry and the changing
basket of goods in the marketplace. Recently several shifts have been occurring which have significantly
impacted the recycling industry. These include:
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A significant decrease in newsprint as a result of the growth of digital media.



Individual containers have decreased in weight as a result of changes to manufacturing
processes. This reduces the tonnage of recoverable material but does not necessary decrease
the number of containers being processed.



There has been significant growth in the usage of standup pouches for packaging (replacing
boxes and other materials). These are typically laminated materials and are not recoverable
under many recycling programs.

During review of Kingston’s data, HDR noted a significant changes in several material tonnages over the
recent term. HDR determined a rate of change based on the annual observed change in the quantities of
recyclable commodities based on 2016 – 2017 actuals and compared this to the general trend observed
for 2018 year-to-date. Based on the rates of change observed and based on examining 2018 actuals, the
projected rate from 2017-2019 was assumed to be 1/3 of the measured rate of change from 2016 to 2017
(with the exception of newsprint). The rate of change in newsprint tonnages from 2016 to 2017 was
assumed for the 2017 to 2019 period as it is understood that newsprint tonnages continue to decline
across Ontario. While the material streams will continue to change as a result of a number of factors, the
large uncertainties in an evolving market stream limit the ability to project the rate of change over the 10
year planning period with any certainty. As such it is recommended that the ratio of the various materials
be held constant beyond 2019 to avoid any potential skew of the ROI model to be developed by Deloitte.
Based on Kingston’s targeted growth rate, and the performance of the system to date, we believe that it
would be reasonable to carry an annual growth rate of 0.5% for the tonnage of each material stream
beyond 2019, to allow for the continued increase in population for the Status-Quo scenario, and an
annual growth rate of 1.5 % for the Dual-Stream scenario to allow for continued increase in population
and a modest increase in program participation and capture rates to reflect potential increased recycling
program convenience for Kingston and their partner municipalities.

3.2 Dual-Stream Process Modifications
A process schematic for the revised facility layout assuming installation of a glass breaker and OCC
screen is presented in Figure 2 and described herein.
Glass Breaker
Currently-available glass breakers can be extremely efficient in separating glass from the container
stream if chosen and sized appropriately. The City should strive to ensure that the chosen equipment
can achieve a high removal efficiency (95% or better) to ensure that the impact on the value of the
plastics commodity is not significantly minimized.
To accept and process glass as part of the container stream, a glass breaker and removal system would
need to be installed prior to the picking lines, prior to the magnetic separator. The broken glass product
would then be conveyed out the west side of the building and loaded directly into a roll-off. HDR obtained
a current quote for a glass breaker, which has similar dimensions to the size of the glass breaker
considered in the 2015 study (about 3.3 m long x 1.2 m wide).
The installation of the glass breaker will also require modifications to the container sorting line and will
result in the loss of the southwest storage bunker (currently used for the steel being removed by the
magnetic separator). The glass breaker would be installed approximately where the magnetic separator
is currently located, and a new conveyor would be installed downstream of the glass breaker to convey
the container material back up to the picking station. The magnetic separator would be moved north and
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located downstream of this new conveyor. Steel removed by the magnetic separator would be deposited
into the bunker directly north of the current steel bunker (currently being used to store MRP).
To make up for the lost storage bunker, the eddy current (EC) and aluminum storage bunker will need to
be reconfigured. A new aluminum storage cage would be positioned directly above the baler feed
conveyor. Repositioning the EC would allow a QC sorting conveyor to be located prior to a pneumatic
blowing system to move the aluminum into the storage cage, allowing for the safe and more efficient
removal of contaminants from the aluminum.
HDR notes that the City may be able to forego this modification if an additional bunker is not critical. For
example, two of the separate commodity streams could be combined into one bunker if a buyer can be
identified to take a combined product. While the price of the combined product will be less than if those
two materials were baled separately, it is possible that the resultant loss of revenue over the 10 year
planning period might be offset by the savings realized by not installing an additional bunker.
The City will need to consider the potential impact of glass commodity prices once the glass is comingled
with the rest of the container stream. The glass breaker will sort broken glass and other material less
than 50 mm in diameter out of the container stream. Materials such as bottle caps and small pieces of
plastic smaller than 50 mm in diameter will become part of the glass stream which will decrease its value.
Currently the City is budgeting $4 per tonne for mixed glass but with the contamination that will be
present in the future glass stream there may be a cost associated with marketing this commodity. It is
noteworthy that since the City only processes approximately 700-800 tones of glass per year, the overall
cost impact may not be significant. Nevertheless, this cost should be considered in future budget
projections.
OCC Separation
HDR reviewed two different options to sort comingled OCC out of the incoming fibre product: 1)
installation of an OCC screen (i.e. as described in the 25,000 tpy dual-stream system in the 2015 report),
or 2) manual sorting of the OCC.
The function of the OCC screen is to agitate incoming material and screen out larger sized incoming
material (i.e. over approximately 0.3 m x 0.3 m in size). This material would be 95% plus OCC. Large
cardboard would ride over the screen fall onto a QC conveyor approximately 2 m in width. One QC
person would be required to ensure that the cardboard is not contaminated with other large items such as
large plastics, etc. Based on discussions with equipment suppliers, HDR believes a single deck OCC
screen would be appropriate. It is noted that in a dual-stream system an OCC screen will require regular
cleaning but its components will not wear as fast as if it were to handle single stream material.
It is estimated that the required OCC screen could be approximately 5.5 m long by 2.4 to 3.6 m wide,
although installation of a screen of this size would result in lost space in the fibre storage area. Based on
a review of the area available in the MRF, it appears feasible to install the OCC screen above the fiber infeed conveyor. The OCC screen would be fed from a new in-feed conveyor located to the south of the
existing system. The removed OCC would be ejected onto a series of new conveyors, (including an
allowance for a QC sort station) and ultimately deposited in the area northeast of the existing in-feed
conveyor immediately south of the fiber sort structure. From this location the OCC would need to be
transferred to the IC&I OCC floor for baling.
HDR considers that the modifications to the tipping floor area described above are less than ideal. It is
noteworthy that in the 25,000 tpy dual-stream scenario considered in 2015 it was feasible to install the
OCC screen because that scenario also included expansion of the building (i.e. the receiving area would
be expanded and the processing lines reconfigured by reversing the location of the container and fibre
lines relative to each other). However, with the ongoing significant decline in the amount of newsprint
being received, and the additional feed metering of the fiber conveyor created by the OCC screen
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diffusing the material, we believe the loss of storage on the floor should not pose a significant issue to
overall operations.
The alternative to installing an OCC screen would be to add an OCC pre-sort station at the front of the
fibre picking line. In this case there would be minimum capital expenditure but operating costs would
increase due to the estimated 3 to 4 additional sorters required.
Baler Considerations
HDR obtained quotations for several baler replacement options to evaluate the payback period of
replacement when compared to recent major maintenance costs. The quotations are as follows:


Replacement with new unit (new version of the same make/model as the existing baler):
$455,000 (e.g. $390,000 for base baler plus $65,000 for dual fluffers).



Replacement with refurbished unit (same make/model as existing baler): $357,000 (e.g. $292,000
for refurbished baler plus $65,000 for dual fluffers).

Consideration was also given to replacing the baler with a similar unit but with smaller capacity, but
further analysis of MRF operations is needed to evaluate the feasibility of a smaller unit. The cost for a
new smaller unit (one step down in same model range) would be approximately $322,000 (e.g. $257,000
for base baler plus $65,000 for dual fluffers). It is noted that the above costs reflect purchase price only
and exclude installation costs.
The City recently performed a major overhaul of the existing baler (consisting of rebuilding the ram and
replacing the floor) at a cost of approximately $60,000. As noted above, further refurbishment is planned
for later in 2018 (sidewall replacement) which will bring the total repair expenditure to approximately
$100,000. This refurbishment represents some of the costliest maintenance work that would be required
and which is anticipated to significantly extend the life of the baler. Considering the 10 year timeframe,
HDR is of the opinion that the purchase of a new baler is not necessary as the payback period does not
justify the expenditure.
Based on the site visit and the need for new conveyor systems, HDR assumes that the existing baler
incline feed conveyor will be retrofitted with an emergency stop system to improve worker safety.
Cost considerations for the process modifications (glass breaker and OCC screen) are provided in
Section 4. Based on the site visit and the need for new conveyor systems, HDR has also assumed that
the existing conveyor systems will be retrofitted with an emergency stop system to improve worker safety.

3.3 Building Modifications
Based on HDR’s 2015 conclusions and the results of the July 2018 building inspection, we believe that
the two stream system can be accommodated within the existing building envelope, and that no
significant structural modifications are warranted at this time, pending completion of the further
inspections recommended in Section 2.4.
HDR recommends that building repairs be made in the near term to maintain the general integrity of the
building for the anticipated 10 year operating period, and to preserve the value of the building for future
uses beyond the 10 year operating period. Building repairs are warranted for either the Status-Quo
scenario or if the facility is converted to true dual-stream operation. Recommended repairs include:
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a) Roof repairs carried out on an as-required basis to prevent any significant water entry into the
building. Roof insulation and the associated vapour barrier systems should be replaced as
required.
b) Cross-bracing between exterior columns which has come lose or has been damaged should
be replaced.
c) Additional protection should be added to the steel columns to prevent further damage from
moving equipment impacts. It is recommended that this consist of concrete encasement of
the columns in all areas where impact is possible.
d)

Although from the areas observed the building floors were in good condition, detailed
inspection of the tipping floor areas should be conducted once the material has been
removed from the surface. Any areas where significant wear, or visible cracking has occurred
should be rehabilitated as needed.

Cost considerations related to building improvements are provided in Section 4.

3.4 Optional Considerations
Discussions between HDR and the City during the July, 2018 site visit resulted in identification of a
number of additional process and building modifications that may improve operating efficiency, safety,
and convenience. These are not considered essential to either the Status-Quo or dual-stream
conversion scenarios but are viewed as optional. It is possible that, depending on facility use after the
10-year planning period considered in this study, some of these modifications may be justified. In
summary these items include the following higher and lower priority items.
Higher priority:









Expanded tipping area to accommodate management of materials including increasing volumes
of container materials
Modification to the rollup door height to better accommodate truck unloading
Consideration of options for sorting automation should discussions with the new operating
contractor indicate potential labour and operating cost offsets
Installation of new HVAC systems in facility and admin area.
Upgrade incline belts to more durable style (metal type), and other upgrades to the existing
processing system.
Exhaust purge system (new forklifts will be diesel not propane)
Relocation of the public drop-off area (currently situated SE of the MRF building) in order to
reduce congestion outside the MRF tipping floor doors.
Complete roof replacement of facility roof.

Lower Priority:






New scale software – (key feature would be the ability to store truck tare weights).
Parking lot resurfacing.
Camera & site security upgrades.
Push wall for baler forklift operator (to aid in lifting the bale if they produce longer bale lengths)
Review of the fire suppression system (i.e. in light of the potential for sprinkler heads in the
storage bunkers to become obstructed as noted in Section 2.2), and consideration of upgrades
such as automated suppression cannons.
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Within the scope of HDR’s workplan, it was not possible to determine the cost and payback period
for all these optional modifications. However, analysis has been prepared for the more significant
higher priority items related to modification of the facility including the expanded tipping floor area
and modifications to the rollup door height, as well as options for process automation as discussed
below.
Tipping Floor Expansion
Based on existing operations, the current configuration of the tipping floor of the KARC is considered
inadequate under both the Status-Quo and dual stream scenarios. Challenges with material
processing have resulted in significant material stockpiling, including storage of material outside of
the building. Additionally the limited maneuvering area on the south side of the structure, and
restrictions as a result of door height, create inefficiencies with the staging and unloading of
collection vehicles into the facility. The storage capacity of the tipping floor is expected to be further
strained over time for management of the container stream, as the recycling basket of goods
continues to shift to include lighter weight but higher volume materials. To alleviate these issues,
construction of an expansion to the southwest of the existing structure could be considered for
management of the container stream. Based on the layout of the existing facility, it is proposed that
a 50’x100’ addition, be considered. This expansion would allow for additional material storage within
the facility. It is also recommended that the expansion be designed to accommodate a higher clear
span than the existing structure, in order to accommodate increased door heights and allow for
collection vehicles to fully extend their hydraulics during tipping. Assuming similar style construction
to the existing facility, this expansion would be expected to cost on the order of $1.75 million
including design and construction. While some downtime would be needed during the
reconfiguration, the amount of downtime could be relatively low, as the majority of the work would be
conducted outside of the existing envelope.
Door Height Reconfiguration
An identified challenge to facility operations is the limiting height of the overhead door. The existing
door height (22’) does not allow curbside vehicles to fully extend their boxes for unloading,
increasing the time a vehicle spends on site. Furthermore, the low clearance has resulted in trucks
damaging the siding above the door during movements if the truck box has not been sufficiently
lowered. In order to address these issues, HDR has examined potential options to increase the door
clearance. Given the existing roofline, and the presence of structural features immediately above
the door, it appears that a direct replacement of the existing doors with larger structures is not
feasible, as it would require modification to the buildings structure and roof in order to increase the
vertical height of the door. However, it was determined that there may be some opportunity to
achieve an increased door height to the south, if the doors are extended downwards. This would be
accomplished by re-grading portions of the site to the south of the building toward the building at 5%.
Additionally, the existing tipping floor in the area of previous expansion, could be graded back up 5%
as well to allow for material to be pushed into the receiving pit. Based on the existing dimensions, a
door extension of 1-1.5 m should be feasible, subject to detailed design considerations. This will
require demolition and removal of existing asphalt and concrete on the tipping floor, grading, and
replacement of the surfaces. Furthermore, additional structural work will be required to create the
ramp edges, and ensure the building is supported in the area of excavation. Additional work will also
be required to install trench drains both within and exterior to the structure to accommodate revised
surface water drainage. This work could be completed with either 2 or 4 doors being extended, as
the container line doors could be resolved via the building expansion discussed above. Initial
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estimates to complete this work are $200,000 assuming minimal structural support adjustments for
the building are required. It is noteworthy that part or all of the tipping floor will need to be out of
service during the construction activities. Downtime could be significant as a result of the
construction including the curing time required for the re-poured sections of the tipping floor pad.
Figure 3 in Appendix B, indicates the proposed work to undertake the tipping floor expansion and
the door height reconfiguration as discussed above.
Automation
As part of the facility review, the potential for installation of additional equipment to improve facility
efficiency, reduce operating costs and/or improve material capture rates or quality was investigated.
Automation using robotics and/or optical sorters provide opportunities to increase throughput, and
potentially decrease operations costs by replacing staff on picker lines.
In general optical sorters are sample of thousands of sorts per minute. The sorters often work by
using the application of air to the material stream in order to remove recognized materials. Typically
these sorters are configured to generate two streams of material (i.e. removal of PET from a
container stream, or brown paper from a fiber stream), in some smaller facilities. However a third
stream can be generated by passing material through the sorter a second time. This is normally
accomplished by configuring narrower conveyor belts so that they pass through the sorter in parallel
allowing a second opportunity to remove a certain material (i.e. PET and HDPE are removed from
the stream during pass 1, and the diverted material is conveyed for a second pass with just PET
being recognized). The challenge with this machinery is that there is a high associated initial cost
(approximately $650,000 for the equipment, plus installation), installation within KARC will likely be
challenging as well as the size of the machines (5m x 9m) would result in requirements for redesign
of the overhead sorting room, and associated conveyor systems in order to fit the equipment, likely
increasing the cost of the machine by a further 100% or more.
Robotic sorters such as the Machinex Samurai, or Bulk Handling Systems Max-AI are a further
possibility to improve the facility operations, these machines are able to sort materials based on
recognition at approximately 65-70 picks per minute, which is roughly twice the rate of a human
sorter. These machines are capable of being installed within a smaller footprint (3m x 3m) than
optical sorters and are installed above conveyor systems, reducing the complexity of installation.
While installation is likely not as complicated as with optical sorters, as no conveyor belt modification
would be needed, consideration for equipment location, support, and pathways for separated
materials must still be undertaken given the limited space in the overhead sorting room. The main
concern with these systems is that they are a relatively new technology, which is improving rapidly in
terms of its capabilities, meaning that the current generation of equipment will likely be outdated
relatively quickly. Installation costs also remain significant, with stations running at approximately
$650,000 each plus installation. Installation depending on configuration will vary, but could run an
additional 25%-50% of the equipment price.
As a result of the high equipment costs, and given the limited space within the facility, the previous
2014 MRF assessment report undertaken by HDR did not consider automation until examining the
25,000 tonne per year scenarios, at which point optical sorters were considered for material removal.
Given the significant equipment costs, and the challenges to physically coordinate installation, it is
considered unlikely to provide value within the 10-year study period unless more substantive
benefits through reduction in labour and/or improvement in material capture rates etc. could be
identified. It is recommended that the City of Kingston hold further discussion related to the new
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operating contract with Emterra, to determine if there is sufficient potential reduction in
labour/improvement in performance to substantiate this capital investment.
Other System Upgrades
As noted in Section 2.3 on the basis of our inspection HDR believes that the condition of the
processing equipment is similar to the condition observed in 2014. Furthermore, we believe that the
existing equipment can, in general, provide adequate service for the 10 year planning period
provided that required ongoing maintenance is performed. This assessment focused on determining
whether or not it was possible to continue to utilize the existing processing equipment to continue
with Status-Quo operations over the next 10 year period. The Status-Quo scenario, as discussed
further below in Section 4, considers only capital expenditures for equipment replacement that would
be absolutely necessary to continue operations. The operating budget assumptions reflect
assumptions for increased maintenance costs to maintain the existing equipment to the end of its
useful lifespan. The City may choose to replace or optimize some of this equipment under the
Status-Quo scenario, to increase processing efficiency, reduce maintenance costs and address
system performance issues that could arise over the next 10 years. The City could set aside a
capital allowance to address optional upgrades. An amount of $350,000 would be reasonable to
hold for optional equipment optimization. This is not included in the projected scenarios below as
this is an allowance that could be identified and used for optional equipment replacement as the
need or opportunity arises.

4.0 Consideration of Costs for Status-Quo and DualStream Systems
Projected capital and operating costs for the Status-Quo and dual-stream scenarios are provided as
follows:


Table 6A summarizes the projected capital costs associated with Status-Quo operations as
well as conversion to a dual-stream facility. As noted in Section 3.3, HDR believes that
building improvements are warranted for either scenario. Table 6B includes the additional
building modifications related to the tipping floor and rollup doors as discussed in Section
3.4, however, the optional costs related to automation are not included as it is recommended
that the City discuss the potential operational benefits of installing this equipment prior to
committing to this capital expenditure.



Table 7 summarizes the projected operating costs for the Status-Quo scenario. Costs are
based on current operating costs summarized in Table 3 and inflated at 2% per year through
the planning period. Revenue projections are based on the baseline tonnage projections as
indicated in Section 3.1 and a 0.5% increase annually to reflect population growth, and on
the commodity values indicated in Table 9.



Table 8 summarizes the projected operating costs for a facility converted to dual-stream
operation. Revenue projections are based on the baseline tonnage projections as indicated
in Section 3.1 and a 1.5% increase annually to reflect population growth and increased
participation and capture rates associated with weekly Dual-Stream collection, and on the
commodity values indicated in Table 9.



Table 9 provides an overview of historical commodity market values and the projected
market values for 2019 for both scenarios.
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The projected costs indicated in Table 7 and 8 assume that work required at the MRF would be
undertaken and completed in 2019. Under the Dual-Stream scenario, this would allow for a shift in
the recycling program to a true Dual-Stream program during 2019. We have not pro-rated the
projected costs under the Dual-Stream scenario for a portion of 2019, even though in reality, the shift
to a Dual-Stream operation could take place a number of months into the year.
This level of analysis can be factored into the overall ROI analysis. In addition, additional
comparison of the Status-Quo and Dual-Stream scenarios comparing metrics like gross cost per
tonne, revenue per tonne and net cost per tonne, and variance between the estimated annual costs
of the two scenario’s would also be presented as part of the ROI analysis.
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Table 6A - Projected Capital Costs for Proposed Scenarios (excluding Optional costs) 1
Cost Item
Capital Costs
Equipment Costs
Glass Breaker System 2
OCC Screen (Fiber Line) 2
Conveyor Lines3
Aluminum Sort Modifications
Equipment Modification and Installation 4
Approvals (ECA)
Facility Modifications 5
Structural - Column Protection, Bracing
Structural - Roof Inspection / Repair
Structural - Tipping Floor Investigation
Mechanical - HVAC system review and minor
refurbishment

Subtotal
Engineering (10%)
Contingency (10%)
Total
10 Yr Annualized Cost

Status-Quo
Operations

Conversion to
Dual-Stream
Facility

$0
$0
$90,000
$0
$0
$0
$90,000 6

$195,000
$182,000
$232,000
$75,000
$579,000
$15,000
$1,278,000 6

$50,000
$50,000
$50,000

$50,000
$50,000
$50,000

$10,000

$10,000

$160,000

$160,000

$250,000
$25,000
$25,000
$300,000

$1,438,000
$143,800
$143,800
$1,725,600

$30,000

$172,560

1-

Projected values nominally represent 2015-2018 averages, increased at 5% and rounded up to the nearest
thousand dollars. Except as warranted by a review of operating budgets, and allocations for new equipment
loads.
2 - Equipment costs provided by market vendor. Costs obtained from other vendors during procurement may
be more competitive.
3 - Status-Quo cost includes an allowance for installation of additional emergency stop stations.
4 - Installation allowance assumes limited system reconfiguration being required, additional reconfiguration
may be needed dependent on the final equipment selected, and its installation requirements.
5 - Facility modifications represent allowances to conduct more detailed inspection and significant repairs on
the existing facility. More substantial repairs/renovations (e.g. roof replacement) are assumed to be delayed
until the long term plan for the facility (beyond the 10-year planning period) is understood.
6 – Does not include optional $350,000 allowance for other processing system upgrades / other equipment
modernization under the Status Quo, and a $75,000 allowance for additional optional upgrades under the
Dual Stream scenario.
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Table 6B - Projected Capital Costs for Proposed Scenarios (including Optional costs) 1
Cost Item
Capital Costs
Equipment Costs
Glass Breaker System 2
OCC Screen (Fiber Line) 2
Conveyor Lines3
Aluminum Sort Modifications
Equipment Modification and Installation 4
Approvals (ECA)
Allowance for Other Equipment Modernization 6
Facility Modifications 5
Structural - Column Protection, Bracing
Structural - Roof Inspection / Repair
Structural - Tipping Floor Investigation
Mechanical - HVAC system review and minor
refurbishment
Door Modifications
Building (tipping floor) Expansion

Subtotal
Engineering (10%)
Contingency (10%)
Total
10 Yr Annualized Cost

Status-Quo
Operations

Conversion to
Dual-Stream
Facility

$0
$0
$90,000
$0
$0
$0
$350,000
$90,000

$195,000
$182,000
$232,000
$75,000
$579,000
$15,000
$ 75,000
$1,278,000

$50,000
$50,000
$50,000

$50,000
$50,000
$50,000

$10,000
$200,000
$1,750,000
$2,110,000

$10,000
$200,000
$1,750,000
$2,110,000

$2,200,000
$220,000
$220,000
$2,640,000

$3,388,000
$338,800
$338,800
$4,064,000

$264,000

$406,400

1-

Projected values nominally represent 2015-2018 averages, increased at 5% and rounded up to the nearest
thousand dollars. Except as warranted by a review of operating budgets, and allocations for new equipment
loads.
2 - Equipment costs provided by market vendor. Costs obtained from other vendors during procurement may be
more competitive.
3 - Status-Quo cost includes an allowance for installation of additional emergency stop stations.
4 - Installation allowance assumes limited system reconfiguration being required, additional reconfiguration may
be needed dependent on the final equipment selected, and its installation requirements.
5 - Facility modifications represent allowances to conduct more detailed inspection and significant repairs on
the existing facility as well as two key building modifications (tipping floor expansion and door modifications).
More substantial repairs/renovations (e.g. roof replacement) are assumed to be delayed until the long term
plan for the facility (beyond the 10-year planning period) is understood.
6–
Includes an allowance to upgrade some processing equipment (primarily conveyors) to reduce maintenance
costs and ensure operational effectiveness over the full 10-year operating period.
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Table 7 - Projected Operations Costs for Status-Quo Scenario
20191
Blue Box Processing Material Handling Cost
Contractor Processing
Direct Processing Cost (Emterra Contract) 10
City Processing
Administration - Solid Waste (Processing 75%)3
Uniforms & protective clothing
Supplies 11
Advertising & marketing
Maintenance (Processing Equipment)4
Delivery, postage, & shipping
Consultants
Equipment rentals
Allocated equipment-solid waste
Projected cost of tariffs 5
Blue Box Processing Facility Cost
Administration - Solid Waste (Facility 25%)3
Municipal taxes
Maintenance (Facility)4
Service fees
Utilities - Water & sewer
Utilities - Natural gas
Utilities – Electricity 6
Utilities - Propane & heating fuel

Total Operating Costs
Total New Capital Costs (including optional) 7
Total Existing Capital Costs 8
Total Annual Gross Cost
Estimated Annual Revenue 9
Estimated Annual Net Cost
1-

20202

2021

2022

2023

2024

2025

2026

2027

2028

$1,492,735
$1,492,735

$1,522,590
$1,522,590

$1,553,041
$1,553,041

$1,584,102
$1,584,102

$1,615,784
$1,615,784

$1,648,100
$1,648,100

$1,681,062
$1,681,062

$1,714,683
$1,714,683

$1,748,977
$1,748,977

$1,783,957
$1,783,957

$267,000
$1,000
$63,000
$15,000
$58,000
$36,000
$10,000
$2,000
$6,000
$0
$458,000

$272,400
$1,100
$64,300
$15,300
$59,200
$36,800
$10,200
$2,100
$6,200
$0
$467,600

$277,900
$1,200
$65,600
$15,700
$60,400
$37,600
$10,500
$2,200
$6,400
$0
$477,500

$283,500
$1,300
$67,000
$16,100
$61,700
$38,400
$10,800
$2,300
$6,600
$0
$487,700

$289,200
$1,400
$68,400
$16,500
$63,000
$39,200
$11,100
$2,400
$6,800
$0
$498,000

$295,000
$1,500
$69,800
$16,900
$64,300
$40,000
$11,400
$2,500
$7,000
$0
$508,400

$300,900
$1,600
$71,200
$17,300
$65,600
$40,800
$11,700
$2,600
$7,200
$0
$518,900

$307,000
$1,700
$72,700
$17,700
$67,000
$41,700
$12,000
$2,700
$7,400
$0
$329,900

$313,200
$1,800
$74,200
$18,100
$68,400
$42,600
$12,300
$2,800
$7,600
$0
$541,000

$319,500
$1,900
$75,700
$18,500
$69,800
$43,500
$12,600
$2,900
$7,800
$0
$552,200

$89,000
$78,000
$50,000
$8,000
$3,000
$34,000
$95,000
$1,000
$358,000

$90,800
$79,600
$51,000
$8,200
$3,100
$34,700
$96,900
$1,100
$365,400

$92,700
$81,200
$52,100
$8,400
$3,200
$35,400
$98,900
$1,200
$373,100

$94,600
$82,900
$53,200
$8,600
$3,300
$36,200
$100,900
$1,300
$381,000

$96,500
$84,600
$54,300
$8,800
$3,400
$37,000
$103,000
$1,400
$389,000

$98,500
$86,300
$55,400
$9,000
$3,500
$37,800
$105,100
$1,500
$397,100

$100,500
$88,100
$56,600
$9,200
$3,600
$38,600
$107,300
$1,600
$405,500

$102,600
$89,900
$57,800
$9,400
$3,700
$39,400
$109,500
$1,700
$414,000

$104,700
$91,700
$59,000
$9,600
$3,800
$40,200
$111,700
$1,800
$422,500

$106,800
$93,600
$60,200
$9,800
$3,900
$41,100
$114,000
$1,900
$431,300

$2,308,735
$264,000
$40,620
$2,613,355
($1,468,438)
$1,144,917

$2,355,590
$264,000
$15,094
$2,634,684
($1,475,781)
$1,158,903

$2,403,641
$264,000
$15,094
$2,682,736
($1,483,159)
$1,199,576

$2,452,802
$264,000
$15,094
$2,731,897
($1,490,575)
$1,241,321

$2,502,784
$264,000
$9,493
$2,776,277
($1,498,028)
$1,278,249

$2,553,600
$264,000
$9,493
$2,827,093
($1,505,518)
$1,321,575

$2,605,462
$264,000
$9,493
$2,878,955
($1,513,046)
$1,365,909

$2,658,583
$264,000
$9,493
$2,932,076
($1,520,611)
$1,411,465

$2,712,477
$264,000
$0
$2,976,477
($1,528,214)
$1,448,263

$2,767,457
$264,000
$0
$3,031,457
($1,535,855)
$1,495,601

Projected year 1 (2019) values nominally represent 2015-2018 averages, increased at 5% and rounded up to the nearest thousand dollars. Where significant increases occurred during the data period, current costs were given a larger preference.
- Beyond year 1 costs are assumed to inflate at 2%annually.
3 - Administration is assumed to be allocated as 75% processing, 25% facility.
4 - Average equipment maintenance was calculated from 2015, 2016, and 2017 maintenance records. The remainder was assigned of the maintenance budget is assumed to be allocated to the facility.
5 – It is possible that the facility operating costs may be affected by the direct/indirect costs of increased Chinese tariffs. No amount has been assigned to this, as it is unclear how much of this could be passed down to MRF operations.
6 – There is currently some uncertainty in the cost of electricity due to delayed costs, and potential government action.
7 See Table 6B. However does not include the allowance for additional equipment modernization a decision to make this investment would be coupled with potential for reduced operating costs.
8 See Table 2.
9 Revenue projections are based on the baseline tonnage projections as indicated in Section 3.1 and a 0.5% increase annually to reflect population growth, and on the commodity values indicated in Table 9.
10 Contracted processing costs are based on the new Emterra processing contract. The term of this contract runs from October 1, 2018 to July 1, 2021, with an option to extend annually until June 30, 2025. The new contract costs reflect some recommendations arising
from the 2015 HDR report regarding adjustments to the MRF operations to improve efficiencies. Contracted processing costs include the cost of residuals disposal.
11 Supplies include baling wire.
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Table 8 - Projected Operations Costs for Dual-Stream Scenario
20191
Blue Box Processing Material Handling Cost
Contractor Processing
Direct Processing Cost (Emterra Contract) 10
Additional Labour Required (1 QC sorter at OCC)
City Processing
Administration - Solid Waste (Processing 75%)3
Uniforms & protective clothing
Supplies 11
Advertising & marketing
Maintenance (Processing Equipment)4
Delivery, postage, & shipping
Consultants
Equipment rentals
Allocated equipment-solid waste
Projected cost of tariffs 5
Blue Box Processing Facility Cost
Administration - Solid Waste (Facility 25%)3
Municipal taxes
Maintenance (Facility)4
Service fees
Utilities - Water & sewer
Utilities - Natural gas
Utilities – Electricity 6
Utilities - Propane & heating fuel

Total Operating Costs
Total New Capital Costs (including optional) 7
Total Existing Capital Costs 8
Total Annual Cost
Estimated Annual Revenue 9
Estimated Annual Net Cost

20202

2021

2022

2023

2024

2025

2026

2027

2028

$1,492,735
$56,000
$1,548,735

$1,522,590
$57,200
$1,579,790

$1,553,041
$58,400
$1,611,441

$1,584,102
$59,600
$1,643,702

$1,615,784
$60,800
$1,676,584

$1,648,100
$62,100
$1,710,200

$1,681,062
$63,400
$1,744,462

$1,714,683
$64,700
$1,779,383

$1,748,977
$66,000
$1,814,977

$1,783,957
$67,400
$1,851,357

$267,000
$1,000
$63,000
$15,000
$89,000
$36,000
$10,000
$2,000
$6,000

$272,400
$1,100
$64,300
$15,300
$90,800
$36,800
$10,200
$2,100
$6,200

$277,900
$1,200
$65,600
$15,700
$92,700
$37,600
$10,500
$2,200
$6,400

$283,500
$1,300
$67,000
$16,100
$94,600
$38,400
$10,800
$2,300
$6,600

$289,200
$1,400
$68,400
$16,500
$96,500
$39,200
$11,100
$2,400
$6,800

$295,000
$1,500
$69,800
$16,900
$98,500
$40,000
$11,400
$2,500
$7,000

$300,900
$1,600
$71,200
$17,300
$100,500
$40,800
$11,700
$2,600
$7,200

$307,000
$1,700
$72,700
$17,700
$102,600
$41,700
$12,000
$2,700
$7,400

$313,200
$1,800
$74,200
$18,100
$104,700
$42,600
$12,300
$2,800
$7,600

$319,500
$1,900
$75,700
$18,500
$106,800
$43,500
$12,600
$2,900
$7,800

$489,000

$499,200

$509,800

$520,600

$531,500

$542,600

$553,800

$565,500

$577,300

$589,200

$89,000
$78,000
$55,000
$8,000
$3,000
$34,000
$109,000
$1,000
$377,000

$90,800
$79,600
$56,100
$8,200
$3,100
$34,700
$111,200
$1,100
$384,800

$92,700
$81,200
$57,300
$8,400
$3,200
$35,400
$113,500
$1,200
$392,900

$94,600
$82,900
$58,500
$8,600
$3,300
$36,200
$115,800
$1,300
$401,200

$96,500
$84,600
$59,700
$8,800
$3,400
$37,000
$118,200
$1,400
$409,600

$98,500
$86,300
$60,900
$9,000
$3,500
$37,800
$120,600
$1,500
$418,100

$100,500
$88,100
$62,200
$9,200
$3,600
$38,600
$123,100
$1,600
$426,900

$102,600
$89,900
$63,500
$9,400
$3,700
$39,400
$125,600
$1,700
$435,800

$104,700
$91,700
$64,800
$9,600
$3,800
$40,200
$128,200
$1,800
$444,800

$106,800
$93,600
$66,100
$9,800
$3,900
$41,100
$130,800
$1,900
$454,000

$2,414,735
$406,560
$40,620
$2,861,915
($1,445,313)
$1,416,602

$2,463,790
$406,560
$15,094
$2,885,444
($1,466,993)
$1,418,451

$2,514,141
$406,560
$15,094
$2,935,796
($1,488,998)
$1,446,798

$2,565,502
$406,560
$15,094
$2,987,157
($1,511,333)
$1,475,824

$2,617,684
$406,560
$9,493
$3,033,737
($1,534,003)
$1,499,734

$2,670,900
$406,560
$9,493
$3,086,953
($1,557,013)
$1,529,940

$2,725,162
$406,560
$9,493
$3,141,215
($1,580,368)
$1,560,847

$2,780,683
$406,560
$9,493
$3,196,736
($1,604,074)
$1,592,663

$2,837,077
$406,560
$0
$3,243,637
($1,628,135)
$1,615,502

$2,894,557
$406,560
$0
$3,301,117
($1,652,557)
$1,648,560

1-

Projected year 1 (2019) values nominally represent 2015-2018 averages, increased at 5% and rounded up to the nearest thousand dollars. Where significant increases occurred during the 2015-2018 data period, current costs were given a larger preference.
- Beyond year 1 costs are assumed to inflate at 2%annually.
3 - Administration is assumed to be allocated as 75% processing, 25% facility.
4 - Average equipment maintenance was calculated from 2015, 2016, and 2017 maintenance records, plus a 6% annual allowance for increased maintenance of new equipment. Increased building maintenance to allow for generally aging facility.
5 – It is possible that the facility operating costs may be affected by the direct/indirect costs of increased Chinese tariffs. No amount has been assigned to this, as it is unclear how much of this could be passed down to MRF operations.
6 – Increased electricity to account for demand of new equipment and conveyors.
7 See Table 6B. However does not include the allowance for additional equipment modernization a decision to make this investment would be coupled with potential for reduced operating costs.
8 See Table 2.
9 Revenue projections are based on the baseline tonnage projections as indicated in Section 3.1 and a 1.5% increase annually to reflect population growth and increased participation and capture rates associated with weekly Dual-Stream collection, and on the
commodity values indicated in Table 9. They do not include any potential revenues associated with marketing capacity at the MRF to any other municipal jurisdictions in the form of a gate rate or tipping fee, or revenues associated with the sale of materials associated
with marketing this capacity.
10 Contracted processing costs are based on the new Emterra processing contract. The term of this contract runs from October 1, 2018 to July 1, 2021, with an option to extend annually until June 30, 2025. The new contract costs reflect some recommendations arising
from the 2015 HDR report regarding adjustments to the MRF operations to improve efficiencies. Contracted processing costs include the cost of residuals disposal.
11 Supplies include baling wire.
2
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4.1 Commodity Market Projections
In order to determine a potential system costs it is important to reflect the value of the sale of
recycled goods. The major factors that should be considered as part of the analysis include:


Global market conditions and changes



Changes to the quality of material produced by the facility as a result of the conversion to
dual stream processing.

The existing global marketplace is currently in flux as a result of the import restrictions and
contamination limits imposed by China and other nations, and have resulted in a significant decline
in the value of several materials over the short term. The duration of this policy and long term
market impacts are currently difficult to predict. A conservative estimate is that the prices of
materials are likely to remain similar to the existing market value, and so the most recent sales data
available to the City should be used as the baseline to predict market revenues. The predictions
made by the City for 2019 to-date, do not seem to fully capture all of the current market forces, and
as a result show significant variance to current conditions for some materials. Table 9 presents the
City’s 2016, 2017 and 2018 year-to-date (YTD) commodity values in comparison with Ontario YTD
market trends. Looking at Ontario market trends over the past 12 months, all fibre streams with the
exception of polycoat containers have a declining trend, metals have generally held steady or slightly
increased, and plastic streams have tended to remain generally flat.1
Additionally some change in material quality is anticipated as a result of the conversion to a dual
stream facility. Most notably, the incorporation of the glass stream into the container stream is
anticipated to have some potential impact on the value for those streams. The intent is that the
mixed stream will be fed into a glass breaker, which shatters and then screens the glass material.
During this process, any other small material in the container line will be screened as well, becoming
entrained in the broken glass line. Additionally, some broken glass may become embedded in
various containers, and move through the remainder of the line.
Based on this, it is likely that the glass stream will lose any value it presently has decreasing
revenues for mixed glass to $0, and that the value of the container stream could be reduced slightly
under the Dual-Stream scenario. A revenue decrease of 2% per tonne will likely be appropriate for
the other container streams as an assumption for the Dual-Stream scenario. No change to the value
of the fiber/OCC stream is anticipated as a result of the dual stream equipment modifications.
Beyond 2019 it is increasingly difficult to predict if the commodity value for paper fibre will continue
to decline, and whether or not the commodity value for the container stream will continue to remain
relatively steady. So for the purpose of this study, it is recommended that the 2019 revenue
projections as indicated below in Table 9 be held static over the 10-year planning period, such that
annual revenues would only change based on material tonnes.

1

CIF Price Sheet – July 2018 Ontario Market Price Trends
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Table 9 – Current and Projected Commodity Values CDN$/Metric Tonne

2016
Actual1

2017
Actual1

2018 Actual
(Q1-Q2) 1

2018
Average
YTD
Ontario
Basket of
Goods 2

Newsprint

$88

$113

$61

$64

$61

$61

Cardboard

$140

$227

$145

$134

$145

$145

Boxboard

$90

$175

$85

$63

$85

$85

Polycoat

$105

$20

$16

$57

$16

$16

$351

$344

2019 HDR
Projections
(Status-Quo) 3

2019 HDR
Projections
(DualStream) 4

#1 PET

$270

$383

$351

$400

#2 HDPE

$590

$495

$495

$479

$495

$485

#2, #4 & #5 Film

$75

$57

$22

$15

$22

$22

All Plastics (no bottles)

$65

$23

$50

$43

$50

$49

$0

$0

$0

$0

$0

NA

$1,651

$1,884

$1,901

$1,865

$1,901

$1,863

$190

$272

$326

$322

$326

$320

$6

$4

$7

($44)

$7

$0

#6 Polystyrene
Aluminum
Steel
Mixed Glass
1 Tonnage

data retrieved from City of Kingston historical and projection data.
Price Sheet – July 2018, Ontario Market Price Trends.
3 Status-Quo projections are based on 2018 YTD actual revenues, which are generally in-line with the CIF
2018 YTD market price trends.
4 Dual Stream projections assume no revenue for mixed glass, and a 2% decrease from 2018 YTD
commodity values for container materials to reflect potential changes in material quality.
2 CIF

4.2 Potential to Market Facility Capacity
As noted in Section 3.1, the previous 2014/2015 HDR study incorporated a Survey of Eastern
Ontario municipalities to assess the quantity of tonnage that may be available for processing
regionally. Technical Memo #3, Table 3-1 of the previous study indicated that positive ‘interested’
results were received from a total of 24 Municipalities. There are a number of smaller communities
within reasonable proximity of the City of Kingston (less than 100 km), with tonnages within the
capacity range that could be available at the KARC, that may be interested in using available DualStream capacity over the 10-year planning period.
Based on the tonnage projections for the Dual-Stream scenario, the City would have in the order of
2,500 tonnes of potentially marketable capacity, assuming that the City and its current partner
municipalities may require up to 12,500 tonnes of processing capacity (this also factors in capacity
taken up by residue streams).
Marketing of this capacity could provide another potential source of revenues to offset the DualStream system operating costs.
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5.0 Conclusions and Recommendations
HDR presents the following conclusions from Tasks 1 to 4 of this study:
1. The annual operating costs for the MRF over the past few years, are similar to those predicted
during the 2015 study. The average annual operations cost between 2015 and the projected 2018
year end is $2,068,181. Recent increases in a number of operations items such as electricity,
and a new operating contract will continue to drive an increase in these costs through the
planning period.
2. HDR has undertaken a review of previous work, and conducted a further site visit to conduct an
assessment of the existing facility and equipment. In general, the processing equipment is
expected to last through the 10 year planning period provided that ongoing maintenance is
carried out, and the building envelope remains in a similar condition to the previous study.
However, holding an additional capital allowance to allow for optional upgrades to some of the
existing processing equipment may assist in reducing annual maintenance costs, and could offer
some benefits for processing efficiencies.
3. The feasibility of converting the MRF processing operation to a true Dual-Stream facility was
undertaken. Installation of a glass breaker, and an OCC screen are the primary items required for
this conversion. Based on a review of the site and equipment sizes, it is believed that this
equipment can be accommodated with some reconfiguration of the existing lines. It is believed
that the conversion to a dual-stream system can be implemented within the existing building
envelope.
4. There are optional items that the City could consider that offer the potential for further operational
improvements at the MRF, including expansion of the tipping floor, modifications to the doors in
the receiving area and possibly automation should further discussions with the City’s new
operating contractor indicate potential for offsetting some operational costs.
5. Capital and operating cost projections for the Status-Quo and Dual-Stream scenarios were
developed for the 10 year planning period.
6. Tonnage projections for both scenarios were developed assuming a conservative increase in
Status-Quo tonnes based on population growth of 0.5% and a conservative increase in DualStream tonnes of 1.5% based on population growth and the increase in program convenience for
residents. Material commodity values were estimated based on current trends, and assuming
that under a Dual-Stream scenario the value of the container stream could decline by 2% and
there would be no glass revenue. Overall, in regards to annual revenues, the potential for
increased tonnages over the 10-year planning period, may offset any decrease in commodity
value due to the change in process, such that overall revenues could increase slightly.
7. The estimated annual net costs for the Dual Stream scenario, with or without optional capital
investments in the system (which would apply regardless of the scenario), over the 10-year
planning period are in the order of $275,000 to $155,000 higher annually (the differential declines
over time) than the Status-Quo scenario. This does not factor in any potential efficiencies (and
cost savings) that could be gained in the curbside collection program, nor does it factor in any
potential additional revenues that may be gained through marketing the Dual-Stream capacity not
required by the City or its existing partners.
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On the basis of the conclusions presented, HDR recommends that both the Status-Quo and dual-stream
scenarios should be carried forward to a return on investment analysis.

Attachments:
Appendix A – Selected Photographs from July, 2018 Site Visit
Appendix B – Figures
Appendix C – Equipment Supplier Information
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Appendix A
Selected Photographs from July, 2018 Site Visit
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Appendix B

Figures

31
Kingston Area Recycling Centre
Analysis of Short Term Goals – Tasks 1 - 4

Appendix C
Equipment Supplier Information
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Appendix E: Caveats and
Limitations
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Collection efficiencies have not been predicted and incorporated.
Reference to the Emterra contract, the pricing schedule may change under Dual
Stream scenario. There may be efficiency increase and labour shift decrease from
12 to 8 hrs in Dual Stream, which is likely to reduce the labour cost by one third.
However, this has not been incorporated in the operating cost assumptions for
Dual Stream.
The extent of variation to Blue Box Program Funding has not been included.
The ROI analysis does not consider the fact that Blue Box Program funding may
no longer be available post transition to the new extended producer responsibility
regime likely to occur sometime between 2023 and 2028, or beyond.
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Appendix F: Proposed
Construction
Phasing
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The expanded tipping floor is installed first, as it should be practical to complete
this work while the remainder of the facility is operating. This additional space
allows for some short-term storage of material on the floor if required during the
remainder of the construction phases.
The door modifications would likely be split into two phases (containers and fiber).
During container door construction it should be possible to tip material on the
floor of the new building, and then transport it to the in-feed hopper (use of
smaller equipment (skid steer), or use of a temporary conveyor may be required
depending on final construction design and loader turning movements. Fiber
operations would continue as normal during this stage.
Following container door modification the fiber door modification would occur,
during this time the container line would continue to operate as during the
previous phase, with the exception that the loader could be utilized for material
movement. The fiber would then be handled using either a combination of the
existing container floor with a temporary conveyor supplying the in-feed system,
or using the existing OCC doors (this required handling material over an additional
distance).
Pads and mounts for new equipment would be installed when work is occurring
at or near their ultimate locations. (Phasing will determine the optimal time for
each piece of equipment’s pad).
Following pad construction, equipment should be staged with key components
pre-fabricated. Installation can likely occur over an extended weekend, should
any unforeseen delays occur, material can be temporarily stockpiled within the
new tipping floor area, as well as within the existing tipping floor.
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Appendix F: Net Cost and ROI
calculation tables
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Table 15 - Status Quo Scenario – Key indicators for costs and revenues - Year on Year analysis (all values in $‘000)
2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

10,299

10,350

10,402

10,454

10,507

10,559

10,612

10,665

10,718

10,772

Amortization of new
capital cost (excluding
optional costs)

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

72.0

Amortization of existing
capital cost

40.6

15.1

15.1

15.1

9.5

9.5

9.5

9.5

-

-

Total capital costs

112.6

87.1

87.1

87.1

81.5

81.5

81.5

81.5

72.0

72.0

2,308.7

2,354.9

2,402.0

2,450.0

2,499.0

2,549.0

2,600.0

2,652.0

2,705.1

2,759.2

2.421.4

2.442.0

2,489.1

2,537.1

2,580.5

2,630.5

2,681.5

2,733.5

2,777.1

2,831.2

Sale of recyclable
materials

(1,438.2)

(1,475.5)

(1,482.9)

(1,490.3)

(1,497.7)

(1,505.2)

(1,512.8)

(1,520.3)

(1,527.9)

(1,535.6)

Tipping fees

(3.0)

(3.1)

(3.1)

(3.2)

(3.2)

(3.3)

(3.4)

(3.4)

(3.5)

(3.6)

Other revenues

(193.1)

(198.1)

(199.1)

(200.0)

(201.0)

(201.9)

(202.9)

(203.9)

(204.8)

(205.8)

Total revenues

(1,634.3)

(1,676.7)

(1,685.1)

(1,693.5)

(1,702.0)

(1,710.5)

(1,719.0)

(1,727.6)

(1,736.3)

(1,745.0)

Blue Box Program
Funding*

(620.0)

(632.4)

(645.0)

(657.9)

(671.1)

(684.5)

(698.2)

(712.2)

(726.4)

(741.0)

Gross revenues

(2,254.3)

(2,309.1)

(2,330.1)

(2,351.5)

(2,373.1)

(2,395.0)

(2,417.3)

(2,439.8)

(2,462.7)

(2,485.9)

167.1

132.9

159.0

185.7

207.5

235.5

264.2

293.7

314.3

345.2

Items
Tonnage
Costs
A - Capital Costs

B – Operating costs
C – Gross Costs (A+B)
D – Revenues

E – Total City of
Kingston Net Cost
(C-D)

*Note - Year on year escalation assumed as 2%
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Table 16 - Dual Stream Scenario – Key indicators for costs and revenues - Year on Year analysis (all values in $‘000)
2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

10,299

10,453

10,610

10,769

10,931

11,095

11,261

11,430

11,602

11,776

181.6

181.6

181.6

181.6

181.6

181.6

181.6

181.6

181.6

181.6

Amortization of
existing capital cost

40.6

15.1

15.1

15.1

9.5

9.5

9.5

9.5

-

-

Total capital costs

222.2

196.7

196.7

196.7

191.1

191.1

191.1

191.1

181.6

181.6

B – Operating costs

2,412.7

2,461.0

2,510.2

2,560.4

2,611.6

2,663.9

2,717.1

2,771.5

2,826.9

2,883.4

C – Gross Costs
(A+B)

2,634.9

2,657.6

2,706.9

2,757.1

2,802.7

2,854.9

2,908.2

2,962.5

3,008.5

3,065.0

Sale of recyclable
materials

(1,432.5)

(1,467.2)

(1,489.2)

(1,511.5)

(1,534.2)

(1,557.2)

(1,580.6)

(1,604.3)

(1,628.3)

(1,652.8)

Tipping fees

(3.0)

(3.1)

(3.1)

(3.2)

(3.2)

(3.3)

(3.4)

(3.4)

(3.5)

(3.6)

Other revenues

(192.3)

(197.0)

(199.9)

(202.9)

(206.0)

(209.0)

(212.2)

(215.3)

(218.5)

(221.8)

Total revenues

(1,627.8)

(1,667.2)

(1,692.3)

(1,717.6)

(1,743.4)

(1,769.6)

(1,796.1)

(1,823.0)

(1,850.4)

(1,878.1)

Blue Box Program
Funding*

(620.0)

(632.4)

(645.0)

(657.9)

(671.1)

(684.5)

(698.2)

(712.2)

(726.4)

(741.0)

Gross revenues

(2,247.8)

(2,299.6)

(2,337.3)

(2,375.6)

(2,414.5)

(2,454.1)

(2,494.3)

(2,535.2)

(2,576.8)

(2,619.1)

387.1

358.0

369.6

381.5

388.2

400.8

413.9

427.3

431.7

445.9

Items
Tonnage
Costs
A - Capital Costs
Amortization of new
capital cost (excluding
optional costs)

D – Revenues

E – Total City of
Kingston Net Cost
(C-D)

*Note - Year on year escalation assumed as 2%
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Table 17 - Key indicators on cost, revenues for Status Quo and Dual Stream (all values in $‘000)

Items

Costs

Status Quo (A)

Variance
between the
two scenario’s
(B-A)

Dual Stream (B)

Nominal

NPV

Nominal

NPV

(Total)

(Total)

(Total)

(Total)

Average annual tonnage

10,534

NPV

11,023

489

A - Capital Costs
New capital cost (excluding
optional costs)

720.0

614.3

1,815.6

1,549.0

934.7

Existing capital cost

123.9

112.9

123.9

112.9

--

Total capital costs

843.9

727.2

1,939.5

1,661.9

934.7

25,280.0

21,454.2

26,418.8

22,420.7

966.4

26,123.9

22,181.4

28,358.2

24,082.6

1,901.1

Sale of recyclable materials

(14,986.3)

(12,764.9)

(15,457.7)

(13,134.0)

(369.1)

Tipping fees

(32.8)

(27.9)

(32.8)

(27.9)

--

Other revenues

(2,010.7)

(1,712.8)

(2,075.0)

(1,763.1)

(50.3)

Total revenues

(17,029.9)

(14,505.5)

(17,565.6)

(14,925.0)

(419.4)

Blue Box Program Funding*

(6,788.8)

(5,761.4)

(6,788.8)

(5,761.4)

--

Gross revenues

(23,818.8)

(20,267.0)

(24,354.4)

(20,686.4)

(419.4)

E – Total City of Kingston
Net Cost

2,305.1

1,914.4

4,003.8

3,396.2

1,481.7

B Total operating costs
C – Gross Costs
D – Revenues

(C-D)
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Table 18 - ROI analysis for Status Quo - Key calculations (all values in $‘000)

Items

Nominal

NPV

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Costs
A - Capital
Costs
New capital
cost
(excluding
optional
costs)
Total
capital
costs
B–
Operating
costs
C – Gross
Costs
D–
Revenues
Sale of
recyclable
materials

720.0

710.5

720.0

-

-

-

-

-

-

-

-

-

720.0

713.5

720.0

-

-

-

-

-

-

-

-

-

25,280.0

21,454.2

2,308.7

2,354.9

2,402.0

2,450.0

2,499.0

2,549.0

2,600.0

2,652.0

2,705.1

2,759.2

26,000.0

22,164.7

3,028.7

2,354.9

2,402.0

2,450.0

2,499.0

2,549.0

2,600.0

2,652.0

2,705.1

2,759.2

(14,986.3)

(12,764.9)

(1,438.2)

(1,475.5)

(1,482.9)

(1,490.3)

(1,497.7)

(1,505.2)

(1,512.8)

(1,520.3)

(1,527.9)

(1,535.6)

Tipping fees

(32.8)

(27.9)

(3.0)

(3.1)

(3.1)

(3.2)

(3.2)

(3.3)

(3.4)

(3.4)

(3.5)

(3.6)

Other
revenues
Blue box
program
funding
Gross
revenue
E – Net
cost (C-D)
F – ROI
(E/A) at
NPV

(2,010.7)

(1,712.8)

(193.1)

(198.1)

(199.1)

(200.0)

(201.0)

(201.9)

(202.9)

(203.9)

(204.8)

(205.8)

(6,788.8)

(5,761.4)

(620.0)

(632.4)

(645.0)

(657.9)

(671.1)

(684.5)

(698.2)

(712.2)

(726.4)

(741.0)

(23,818.8)

(20,267.0)

(2,254.3)

(2,309.1)

(2,330.1)

(2,351.5)

(2,373.1)

(2,395.0)

(2,417.3)

(2,439.9)

(2,462.7)

(2,485.9)

2,181.2

1,897.8

774.5

45.8

71.9

98.6

126.0

154.0

182.8

212.2

242.3

273.2
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Table 19 - ROI analysis for Dual Stream - Key calculations (all values in $‘000)

Items

Nominal

NPV

2019

2020

2022

2021

2023

2025

2024

2026

2027

2028

Costs
A - Capital
Costs
New capital cost
(excluding
optional costs)

1,815.6

1,791.6

1,815.6

-

-

-

-

-

-

-

-

-

Total capital
costs

1,815.6

1,791.6

1,815.6

-

-

-

-

-

-

-

-

-

B – Operating
costs

26,418.8

22,420.7

2,412.7

2,461.0

2,510.2

2,560.4

2,611.6

2,663.9

2,717.1

2,771.5

2,826.9

2,883.4

C – Gross
Costs

28,234.4

24,212.3

4,228.3

2,461.0

2,510.2

2,560.4

2,611.6

2,663.9

2,717.1

2,771.5

2,826.9

2,883.4

Sale of
recyclable
materials

(15,457.7)

(13,134.0)

(1,432.5)

(1,467.2)

(1,489.2)

(1,511.5)

(1,534.2)

(1,557.2)

(1,580.6)

(1,604.3)

(1,628.3)

(1,652.8)

Tipping fees

(32.8)

(27.9)

(3.0)

(3.1)

(3.1)

(3.2)

(3.2)

(3.3)

(3.4)

(3.4)

(3.5)

(3.6)

Other revenues

(2,075.0)

(1,763.1)

(192.3)

(197.0)

(199.9)

(202.9)

(206.0)

(209.0)

(212.2)

(215.3)

(218.5)

(221.8)

Blue box
program
funding

(6,788.8)

(5,761.4)

(620.0)

(632.4)

(645.0)

(657.9)

(671.1)

(684.5)

(698.2)

(712.2)

(726.4)

(741.0)

Gross revenue

(24,354.4)

(20,686.4)

(2,247.8)

(2,299.6)

(2,337.3)

(2,375.6)

(2,414.5)

(2,454.1)

(2,494.3)

(2,535.2)

(2,576.8)

(2,619.1)

3,880.0

3,525.9

1,980.5

161.3

172.9

184.8

197.1

209.8

222.8

236.3

250.1

264.3

D – Revenues

E – Net cost
(C-D)
F – ROI (E/A)
at NPV

(2.0)x

Note – Currently, the analysis considers Blue Box Program Funding to be received post transition, however, in reality this may change. With this change the net cost
requirement for the City would increase post transition and hence, the further reduction in ROI numbers. This will necessitate City to source additional tonnage from other
municipalities to process it at the MRF to cover the net cost requirement.
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